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American  1)e.ntal  Association. 


THE  American  Dental  Association  commenced  its  Thir- 
teenth  Annual  Session  in  Beebe  House  Hall,  at  Put-in-Bay, 
Ohio,  August  5,  1873,  at  10:30  A.  M.;  the  President,  P.  G.  C. 
Hunt,  in  the  chair. 

The  meeting  was  opened  with  prayer  by  the  Rev.  Ci.  Bosley, 
of  Put-in-Bay. 

On  roll-call,  the  following  permanent  members,  having  paid 
their  dues  for  the  year  1873,  were  present  : 

W.  H.  GoDDARD,   Louisville,  Ky. 

J.  Taft,   Cincinnati,  O. 

P.  G.  C.  Hunt,   -   Indianapolis,  Ind. 

Homer  Judd,   St.  Louis,  Mo. 

T.  L.  Buckingham,     -       -       -       .       .       -  Philadelphia. 

E.  HoNSlNGER,   Chicago,  111. 

G.  F.  S.  Wright,        -       -       .       .       .       .  .   Pomaria,  S.  C. 

A.  W.  Harlan,       -       -   Chicago,  111. 

M.  S.  Dean,   Chicago,  111. 

M.  L.  Chaim,   New  York. 

W.  H.  Eames,   St.  Louis,  Mo. 

Geo.  H.  Gushing,  Chicago,  111. 

H.  A.  Smith,   .   Cincinnati,  O. 

D.  B.  Freeman,   Chicago,  111. 

H.  L.  Sage,   .       .   Bridgeport,  Conn. 
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G.  B.  McDoNNELD,   Coneautville,  Pa. 

W.  T.  Wallace,        ...  ...  Kiugsville,  O. 

Seneca  B.  Brow.x,   Fort  Wayne,  Ind. 

W.  C.  Dyer,       -   Chicago,  111. 

A.  E.  Lyman,   Warren,  O. 

F.  S.  Whitslar,  Voungstown,  O. 

C.  FONES,         -       -   Bridgeport.  Conn. 

W.  M.  Herriott,  Zane.sville,  O. 

Edmund  Osmond,  Cincinnati,  O. 

Frank  Abbott,   New  York. 

G.  C.  Daboll,   Buftalo,  N.  Y. 

S.  H.  McCall,   Binghampton,  N.  Y 

H.  S.  Chase,   St.  Louis,  Mo. 

G.  R.  Thomas,   Detroit,  Mich. 

F.  Herriott,   Zanesville,  O. 

G.  W.  Keely,  -       -  Oxford,  O. 

J.  W,  Baxter,   Vevay,  Ind. 

M.  H.  Webb,   Lancaster,  Pa. 

W.  H.  Morgan,   Nashville,  Tenn. 

Chas.  E.  Dunn,   Louisville,  Ky. 

B.  T.  Spellman,   Detroit,  Mich. 

Corydon  Palmer,      -------  Warren,  O. 

B.  Oscar  Doyle,    -------  Louisville,  Ky. 

John  C.  Wyman,        -------  Brooklyn,  N.  Y. 

W.  H.  Atkinson,    -------  New  York, 

J.  R.  Walker,  -       .       -  New  Orleans. 

F.  J.  Richards,   Williamsport,  Pa. 

G.  W.  Klump,   Williamsport,  Pa. 

J.  C.  Whinery,   Salem,  Ohio. 

Isaiah  Forbes,   --------  St.  Louis,  Mo. 

D.  W.  Clancey,   Cincinnati,  O. 

E.  S.  Holmes,     -       -       -       -       -       -       -       -  Gr.  Rapids,  Mich. 

Chas.  R.  Butler,   Cleveland,  O. 

G.  L.  Field,   Detroit,  Mich. 

W.  G.  CuMMiNGs,   Sturgis,  Mich. 

J.  A.  W.  Davis,  -  Chicago,  111. 

C.  H.  Biddle,   Brooklyn,  N.  Y. 

E.  J.  Waye,        -       -       -       -       -       -       -       -  Sandusky,  O. 

C.  C.  Carroll,   Meadville,  Pa. 

E.  F.  Davis,   Galesburg,  111. 

The  following  members,  being  absent,  forwarded  their  dues  : 

W.  W.  Allport,   Chicago. 

S.  A.  Freeman,       -  -  Buftalo,  N.  Y. 

J.  N.  SCRANTON,   Bennington,  Yt. 
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C.  W.  Stainton, 
j.  h.  mcquillen, 
Aaron  Colton, 

J.  J.  BiRGE, 

J.  X.  Crousk, 
S.  W.  Dennis, 
Wm.  Dutch,  - 
J.  F.  Canine, 
H.  B.  Noble, 
F.  Peabody, 
L.  D.  Shepard, 
J.  S.  Hill, 
E.  A.  BoGUE,  - 
C.  D.  Cook, 
C.  F.  Wheeler, 
S.  B.  Palmer, 


Bufialo.  X.  Y. 
Philadelphia. 
Hudson,  N.  Y. 
San  Francisco,  Cal. 
Chicago,  111. 
San  Francisco,  Cal. 
San  Francisco,  Cal. 
Louisville,  Ky. 
\Vashington,  D.  C. 
Louisville,  Ky. 
Boston,  Mass. 
Gettysburg,  Pa. 
New  York. 
Brooklyn,  X.  Y. 
Albany,  X.  Y. 
Syracuse,  X^.  Y. 


New  members,  who  signified  their  wish  to  become  permanent 


J.  E.  Low, 
Jas.  E.  Johnstone, 
E.  D.  Swain,  - 
C.  C.  Knowles,  - 
L  Knapp, 

L.  BUFFETT, 

J.  E.  Robinson, 
I.  Douglass, 
E.  Hunter, 
J.  M.  Austin, 
W.  P.  Hall,  - 
A.  F.  McLain, 
J.  F.  Thompson, 
C.  H.  Darby. 


Chicago,  111. 
Staunton,  Va. 
Chicago,  111. 
San  Francisco,  Cal. 
Fort  ^Vayne,  Ind. 
Cleveland,  O. 
Cleveland,  O. 
Romeo,  Mich. 
Manchester,  Mich. 
St.  Joseph,  Mo. 

Xew  Orleans,  La. 
Chicago,  111. 
St.  Joseph,  Mo. 


The  reading  of  the  minutes  of  the  preceding  year  was  called 
for,  and,  on  motion,  omitted. 

On  motion  of  Dr.  Gushing,  the  Treasurer  called  the  names  of 
those  whose  credentials  had  been  passed  upon,  but  who  had  not 
paid  their  dues. 

Dr.  Gushing,  chairman  of  the  Committee  on  Credentials,  made 
a  partial  report  of  the  members  whose  credentials  were  found 
satisfactory,  which  was  accepted  and  adopted  : 
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Subsequently  the  same  committee  reported  the  names  of  quali- 
fied delegates,  and  the  associations  by  which  they  were  appointed, 
as  follows : 

California  State  De>ital  Association  —  C.  C.  Knowles. 
Pcnnsyh'ania  Association  of  Dental  Sui'i^cons  —  Spencer  Roberts. 
Pennsylvania  State  Dental  Society  — ('..  P..  McDonneld,  M.  H.  Webb,  J.  L. 
Smith. 

Pennsylvania  College  of  Dental  Siir:^ery  —  '1'.  L.  Buckingham. 

Chicago  Dental  Society — M.  S.  Dean,  A.  \V.  Harlan,  (leo.  H.  Gushing,  K.  I). 

Swain,  \V.  C.  I  )yer. 
Illinois  State  Dental  Society — J.  E.  Low,  H.  Honsinger,  D.  H.  Freeman. 
Southern  Dental  Association  —  Jas.  Johnstone,  Theo.  F.  Chupein. 
Connecticut  State  Dental  Association  —  H.  L.  Sage. 
St.  Louis  Dental  Society — (1.  A.  Hovvman. 

Northern  Ohio  Dental  Association  —  j.  1',.  Robinson,  L.  Huflett,  V.  S.  Whitslar, 
H.  Strickland. 

Kentucky  State  Dental  Association  —  \V.  M.  (loddard,  B.  Oscar  Doyle,  ("has. 

E.  Dunn,  (1.  W.  Priest. 
Sixth  District  Dental  Society  of  Neiu  Yorh—^.  II.  McCall. 

Indiana  State  Dental  Association  —  J.  W.  Baxter,  I.  Knapp,  R.  I  I.  Clayton,  J, 

K.  Jameson,  S.  B.  Brown,  B.  P.  McDonald,  W.  F.  Morrill. 
Michigan  Dental  Association  —  G.  E.  Corbin.  I.  Douglass,  F.  Hunter. 
Forest  City  Society  of  Dental  Surgeons  —  Ghas.  Buft'ett. 
Ohio  Dental  College  Association  —  W.  G.  Redman. 
Philadelphia  Dental  College — T.  G.  Stellwagen. 

Missouri  State  Dental  Association  —  j.  M.  Austen,  \V.  M.  Hammond,  G.  H. 
Darby. 

Ne7u  Orleans  Dental  Association  —  J.  R.  W  alker,  A.  F.  McLain. 

SusqueJumna  Dental  Association  —  T.  J.  Richards. 

Haf-i'ai-d  Dental  College  —  T.  B.  Hitchcock. 

Brooklyn  Dental  Society — W.  H.  Atkinson,  John  G.  Wyman. 

Mississippi  Valley  Dental  Association  —  James  Leslie. 

Dr.  Taft  moved  a  suspension  of  the  order  of  business,  for  the 
purpose  of  taking  up  the  proposed  amendments  to  the  constitution. 
Dr.  Goddard  amended,  by  making  it  the  special  order  of  business 
at  3  o'clock.    The  motion,  as  amended,  prevailed. 

The  report  of  the  Committee  on  Physiology  was  called,  and 
read  by  the  chairman,  M.  S.  Dean. 

Adjourned  to  meet  at  2  o'clock  P.  M. 


MINUTES    OF    TRANSACTIONS.  I3 

FIRST  DAY— AFTERNOON  SESSION. 

The  Association  met  pursuant  to  adjournment;  the  President 
in  the  chair.    Minutes  of  the  morning  session  read  and  approved. 

On  motion  of  Dr.  Buckingham,  Dr.  J.  M.  Whitney,  of  Honolulu, 
was  invited  to  participate  in  the  discussions  of  the  Association. 

At  the  hour  of  three  the  special  order  of  business  was  called 
up ;  /.  e.^  the  consideration  of  the  proposed  amendments  to  the 
constitution. 

The  amendment  to  Art.  Ill,  Sec.  3,  was  adopted  without  dis- 
cussion.   As  amended  it  reads  as  follows  : 

Members  to  re  of  two  classes. —  The  members  of  this  Association 
shall  be  of  two  classes  —  delegates  and  permanent  members, —  having  equal 
rights  and  privileges,  except  eligibility  to  office  ;  none  being  eligible  but  those 
who,  upon  signing  the  constitution  and  paying  their  dues,  shall  declare  their 
intention  of  becoming  permanent  members. 

Amendment  to  Art.  Ill,  Sec.  4,  was  lost. 

Amendment  to  Art.  IX  was  lost.* 

The  amendment  to  Art.  VI,  Sec.  1,  by  adding,  in  its  proper 
place,  "a  Committee  on  Etiology,"  was  adopted. 

The  first  amendment  to  Art.  V,  Sec.  i,  was  lost. 

The  amendment  to  Art.  VI,  Sec.  i,  was  lost. 

The  second  amendment  to  Art.  Ill,  Sec.  3,  was  lost. 

The  amendment  to  Art.  V,  Sec.  i,  by  changing  the  word  "two  " 

—  the  first  word  on  third  line  from  top  of  page  5 — to  "three," 
and  the  word  "  three  " —  the  last  word  on  same  line  and  same  page 

—  to  "four,"  was  adopted. 

Amendment  to  Art.  V,  Sec.  6,  was  adopted. 

Dr.  Walker  offered  a  motion  to  rescind  the  following  resolution, 
adopted  in  1872,  viz.  : 

Resolved,  That  henceforth  no  person  shall  be  received  as  a  delegate  who 
is  in  arrears  for  dues,  or  until  they  have  paid  to  the  Treasurer  the  full  amount 
due  at  the  time  their  names  were  dropped  for  non-payment. 

The  motion  prevailed. 


This  amendment  was  subsequently  adopted.    See  page  22. 
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The  Committee  on  Pathology  and  Surgery  was  railed,  and  a 
report  read  by  the  chairman,  Dr.  H.  Judd. 

The  report  was  discussed  by  Dr.  Atkinson. 

(^n  motion  of  Dr.  Taft,  the  time  of  the  speaker  was  extended 
ten  minutes. 

The  E.xecutive  Committee  offered  the  following  partial  report, 
which  was  received,  and  its  suggestions  adopted  : 

rhe  Executive  Committee  would  recommend  the  following  as 
the  hours  of  meeting  and  adjournment  of  these  sessions,  viz.  : 
Meet  at  9  o'clock  A.  M.,  and  adjourn  at  12  M.  Meet  at  2  P.  M., 
and  adjourn  at  6  o'clock  P.  M.  The  Committee  request  the  Asso- 
ciation to  decide  as  to  holding  clinics;  and  if  there  are  to  be 
clinics,  shall  there  be  evening  sessions  upon  the  days  of  such 
clinics,  from  7  :  ^^o  to  10  P.  M. 

J.  TAFT,  ^ 

(  x.  H.  CUSHING,  [  Committee. 

H.  A.  SMITH.  ^ 

On  motion  of  Dr.  McDonneld,  it  was  decided  to  devote  Thurs- 
day morning  to  clinical  operations. 

And,  on  motion  of  Dr.  Taft,  it  was  decided  to  hold  an  evening 
session  on  Thursday,  from  7  : 30  to  10  o'clock  :  and  that  the  elec- 
tion of  officers  be  the  special  business  of  the  evening. 

A  motion  of  Dr.  McDonneld,  that  a  "quiz  "  be  held  on  Wednes- 
day evening,  and  that  it  be  conducted  by  the  President,  was  lost. 

Adjourned  till  9  o'clock  to-morrow. 

SECOND  DAY— MORNING  SESSION. 

The  Association  met  pursuant  to  adjournment :  President  in 
the  chair.    Minutes  were  read  and  adopted. 

Dr.  Herriott  moved  that  the  Association  adjourn  to  the  Put-in- 
Bay  House  hall. 

Dr.  Hitchcock's  amendment,  that  Dr.  Chase  be  instructed  to 
give  notice  to  the  members  that  might  be  assembled  at  the  Put-in- 
Bay  House,  that  the  Association  was  now  in  session  at  the  Beebe 
House  hall,  was  accepted,  put,  and  adopted. 
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The  Committee  to  prepare  a  circular  on  Popular  Education 
was  called  ;  the  Chairman  not  being  present,  and  there  being  no 
report,  the  committee  was  continued,  and  the  time  extended  to 
the  next  annual  session. 

The  President  announced  discussion  on  the  subject  of  Path- 
ology and  Surgery  in  order.  The  subject  was  discussed  by  Dr. 
Judd,  and  continued  by  a  paper  by  Dr.  H.  S.  Chase,  a  member  of 
that  committee,  upon  the  same  subject.  The  consideration  of  the 
paper,  was  announced  in  order,  and  was  discussed  by  Drs.  Judd, 
Atkinson,  Spellman,  Carroll,  Abbott,  Walker,  Osmond,  ^Morgan, 
Herriott,  Buckingham,  Stellwagen,  Douglass,  and  Chase. 

Adjourned  to  2  o'clock  P.  M. 

SECOND  DAY  — AFTERNOON  SESSION. 

The  Association  met  at  the  appointed  hour ;  President  in  the 
chair.    The  minutes  were  read  and  approved. 

The  subject  of  Pathology  and  Surgery  was  continued,  and  dis- 
cussed by  Dr.  Stellwagen. 

The  order  of  business  was  suspended,  and  Dr.  Taft,  chairman 
of  the  Executive  Committee,  made  the  following  report,  which 
was  adopted : 

Clinics  will  be  held  to-morrow,  from  8:30  A.M.  to  12  M.,  in 
the  rooms  over  Put-in-Bay  Saloon,  now  occupied  by  Messrs.  White 
&  Johnston  with  dental  goods. 

Diagnostic  CHnics,  by  W.  H.  Atkinson. 

Operative  Clinics,  by  C.  Palmer. 

Operative  and  Diagnostic  Clinics,  by  C.  R.  Butler. 

The  subject  of  Pathology  and  Surgery  was  passed,  and  the 
report  on  Histology  and  Microscopy  called  for.  The  Committee 
not  being  in  the  room  the  subject  was  postponed,  and  that  of 
Dental  Chemistry  called.  The  Committee  not  being  prepared, 
further  time  was  granted. 

The  Committee  on  Therapeutics  was  called,  and  the  report 
read  by  Dr.  H.  L.  Sage,  chairman. 
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The  report  was  discussed  by  Drs.  Atkinson,  Taft,  Rehwinkel, 
and  Stellwagen. 

Dr.  F.  H.  Rehwinkel  offered  the  following,  which  was  adopted, 
viz. : 

Resolved,  That  the  Committee  on  Therapeutics  be,  and  hereby  is,  instructed 
to  investigate  the  difterence  of  action  between  carbolic  acid,  creasote,  thymol 
and  carvacrol,  and  indicate  the  symptoms  or  peculiar  conditions  under  which 
one  of  these  agents  is  preferable  to  the  others. 

The  subject  of  Therapeutics  was  i)assed,  and  the  report  on 
Microscopy  and  Histology  read  by  the  chairman  of  that  commit- 
tee, Dr.  T.  B.  Hitchcock. 

Dr.  Taft  introduced  Dr.  Eastlak,  of  China,  and  on  motion  he 
was  invited  to  participate  in  the  discussions  of  the  Association. 

The  report  on  Histology  was  discussed  by  Drs.  judd,  Taft, 
Hitchcock,  Morgan,  Atkinson,  Rehwinkel,  J.  S.  Smith,  and  Chase. 

Adjourned  to  2  o'clock  to-morrow. 

THIRD  DAY —AFTERNOON  SESSION. 
The  Association  met  pursuant  to  adjournment. 

In  the  absence  of  the  President  and  Vice-Presidents,  on  motion 
of  Dr.  Goddard,  Dr.  Morgan  was  elected  Chairman  pro  teui. 

Dr.  Walker  offered  the  following  resolution  : 

Resolved,  By  the  American  Dental  Association,  convened  at  Put-in-l^ay, 
that  the  recent  action  of  the  railroad  combination,  refusing  to  make  any 
reduction  in  fares,  as  far  as  it  applies  to  dental,  medical  or  scientific  associa- 
tions, is  not  only  uncalled  for  but  highly  reprehensible. 

Resolved,  That  gentlemen  Avho  attend  such  associations,  as  members  or 
delegates,  do  so  at  great  personal  sacrifice  for  the  benefit  of  humanity  and 
the  general  public  good,  and  that  their  influence  tends  greatly  to  advance  the 
interests  as  well  as  the  area  of  civilization,  and  thus  to  confer  such  positive 
benefit  upon  railroads  (which  depend  upon  the  increase  of  civilization  for  their 
welfare),  that  they  could  well  aftbrd  to  pass  such  members  and  delegates  both 
to  and  from  their  places  of  meeting,  and  that  their  refusal  to  grant  at  least 
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return  passes  is  laying  a  tax,  which  they  are  illy  able  to  bear,  upon  men  who 
devote  much  time  and  labor,  without  compensation,  for  the  public  good,  and 
is  as  short-sighted  as  it  is  arrogant  and  selfish. 

Dr.  Dean  proposed  to  amend  by  striking  out  the  last  clause, 
which  was  lost.  The  main  question  was  then  put  and  the  resolu- 
tion adopted. 

A  volunteer  paper  on  Histology  and  Microscopy  was  read  and 
discussed  by  Dr.  Atkinson. 

On  motion  of  Dr.  H.  A.  Smith,  Dr.  Eastlak  was  invited  to  give 
a  history  of  his  experience  and  practice  in  China;  whereupon  Dr. 
E.  gave  a  very  interesting  account  of  his  professional  life  and  the 
status  of  dentistry  in  China. 

Dr.  Rehwinkel  offered  the  following  resolutions,  which  were 
adopted  : 

In  view  of  the  fact  that  an  urgent  necessity  does  exist  to  supph'  the  army 
and  navy  of  the  United  States  with  competent  dental  surgeons,  it  is  hereby 

Resolved,  That  a  committee  of  three  be  appointed  to  solicit  and  secure, 
first,  the  co-operation  of  the  Surgeon  General  of  the  United  States  army,  and, 
if  needful,  to  memorialize  Congress  to  make  provisions  for  the  appointment  of 
dental  surgeons  to  both  the  army  and  navy. 

The  following  committee  was  subsecpiently  appointed  by  Presi- 
dent Buckingham:  F.  H.  Rehwinkel,  (reo.  H.  Cushing,  J.  H. 
McQuillen. 

Resolved,  That  this  Association,  recognizing  and  appi-eciating  the  liberality 
of  the  Cincinnati,  Hamilton  &  Dayton  and  Michigan  railroads,  and  also  the 
Cincinnati,  Columbus,  Cleveland  and  Indianapolis  railroads,  and  the  Short  Line 
railroad  from  Louisville  to  Cincinnati  (and  other  railroads  conferring  similar 
favors),  in  granting  round-trip  tickets  to  and  from  Put-in-Bay  to  members  and 
delegates  of  the  American  Dental  Association,  hereby  express  its  sense  of 
obligations  to  the  officers  of  the  above  named  roads. 

REPORT  OF   AUDITING  COMMITTEE, 

which,  on  motion  of  Dr.  Stellwagen,  was  accepted  and  adopted  : 

Your  Committee,  having  examined  the  Treasurer's  account, 
with  vouchers  attached,  find  it  to  be  correct : 
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Amount  on  hand  at  last  report.  . 
Amount  received  since  last  report 


$358.63 
921.50 


Total 


$1,280.13 
960.00 


Amount  of  expenditures  since  last  report  .  . 


I'alance  on  hand 


$320.13 


J.  TAFT, 

GEO.  H.  GUSHING. 


The  report  on  Dental  C'hemistry  was  called  for,  and  a  paper 
was  read  by  Dr.  Webb,  a  member  of  that  committee.  The  subject 
was  discussed  by  Drs.  Atkinson,  Buckingham,  Summers,  Taft,  Os- 
mond, Douglass,  McLain,  Knapp,  Hitchcock,  Hunter,  Stellwagen, 
Palmer,  Whitney,  Corbin,  Forbes,  and  others,  and  the  subject 
passed. 

The  report  of  the  Committee  on  Operative  Dentistry  was 
called.  No  member  of  that  committee  being  present,  and  no 
report  having  been  prepared,  the  subject  was  discussed  by  Dr. 
Hitchcock. 

Adjourned. 


Association  met  pursuant  to  adjournment;  W.  H.  Morgan  in 
the  chair.  The  minutes  of  the  previous  session  were  read  and 
adopted. 

Dr.  Taft  moved  that  the  Association  proceed  to  the  selection 
of  the  next  place  of  meeting.    Upon  vote,  Detroit  was  elected. 

The  result  of  the  election  for  officers  for  the  ensuing  year  was 
as  follows  : 

President — T.  L.  Buckingham,  Philadelphia. 
First  Vice-President — ISAIAH  Forbes,  St.  Louis. 
Second  Vice-President — A.  F.  McLain,  New  Orleans. 
Corresponding  Secretary — J.  Taft,  Cincinnati. 
Recording  Secretary  —  M.  S.  Dean,  Chicago. 
Treasurer — W.  H.  Goddard,  Louisville. 

Executive  Committee— r{^Y.o.  L.  Field,  Detroit;  (i.  R.  Thomas,  Detroit; 
(i.  H.  CusHiNO,  Chicago. 


THIRD  DAY— EVENING  SESSION. 
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The  President  appointed  G.  H.  Gushing  and  H.  A.  Smith 
Gommittee  on  PubHcation. 

On  motion  of  Dr.  Gushing,  the  Treasurer  was  directed  to  pay 
the  usual  warrants  drawn  on  him  for  the  salaries  of  the  Reporter. 
Secretary,  and  Treasurer. 

Adjourned. 

FOURTH  DAY  — MORNING  SESSION. 

Association  convened  pursuant  to  adjournment;  Dr.  Morgan  in 
the  chair.  The  minutes  of  the  previous  meeting  were  read  and 
approved. 

Discussion  on  Operative  Dentistry  was  declared  in  order,  and 
participated  in  by  Drs.  Judd,  Hitchcock,  Stellwagen,  Herriott, 
Garroll,  McDonneld,  Taft,  Knapp,  ^lorgan,  Ghupein,  and  Smith. 

On  motion  of  Dr.  Goddard,  the  question  under  discussion  was 
passed,  and  the  newly-elected  President  installed  in  office. 

Drs.  Sage  and  Gushing  were  appointed  to  conduct  the  Presi- 
dent elect  to  the  chair. 

T.  L.  Buckingham  being  duly  installed  in  office,  the  Gom- 
mittee on  Mechanical  Dentistry  was  called,  and  reports  read  by 
Drs.  Herriott  and  Eames,  and  discussed  by  Drs.  Honsinger  and 
Herriott. 

On  motion  of  Dr.  Stellwagen,  the  subject  of  ^klechanical  Den- 
tistry was  passed. 

A  gold  medal  having  been  sent  to  the  President  by  the  Gali- 
fornia  State  Dental  Association,  with  the  request  that  it  be  pre- 
sented to  Dr.  S.  G.  Barnum  by  this  Association,  in  behalf  of  that 
body,  the  President  appointed  Dr.  C.  G.  Knowles,  of  San  Fran- 
cisco, to  make  the  presentation,  which  he  did  in  a  most  appropriate 
speech,  which  was  feelingly  responded  to  by  the  recipient. 

The  report  of  the  Gommittee  on  Dental  Education  was  called 
for,  and  read  by  the  chairman,  Dr.  W.  H.  Morgan,  and  followed 
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by  Dr.  E.  J.  Wave,  a  member  of  that  committee.  Discussed  by 
Drs.  Morgan  and  Herriott. 

On  motion,  Dr.  C.  Palmer  was  granted  twenty  minutes'  time  to 
explain  a  case  of  operating  instruments. 

Adjourned  to  2  o'clock  P.  M. 

FOURTH   DAY  — AFTERNOON  SESSION. 

The  Association  convened  pursuant  to  adjournment ;  the  Presi- 
dent, T.  L.  Buckingham,  in  the  chair.  The  reading  of  the  minutes 
of  the  preceding  session  was  suspended. 

Dr.  Judd  offered  the  following: 

Resolved,  That  the  President  appoint  a  committee  of  seven  to  take  such 
meaMires  as  they  may  see  fit  to  protect  the  interests  of  dentists  and  continue 
the  work  commenced  by  the  committee  of  last  year. 

The  resolution  was  adopted  and  the  committee  appointed 
as  follows:  H.  Judd.  St.  Louis;  E.  Honsinger,  Chicago ;  Louis 
Jack,  Philadelphia;  S.  H.  Noble,  Washington;  S.  W.  Dennis,  San 
Francisco;  H.  A.  Smith,  Cincinnati. 

Dr.  Cushing,  chairman  of  the  Committee  on  Dental  Literature, 
read  reports  prepared  by  himself  and  Dr.  Bogue.  The  subject  was 
discussed  by  Drs.  ^Morgan,  Atkinson.  Hitchcock,  Thomas,  Wright 
(Pomaria),  Stellwagen,  Taft.  Herriott,  and  Judd.  On  motion,  the 
subject  was  passed. 

Etiology  was  called.  A  paper  was  presented  on  that  subject 
by  Seneca  B.  Brown,  a  member  of  that  committee,  and  read  by  the 
Secretary.    Discussed  by  Dr.  Judd  and  passed. 

Verbal  reports  from  the  Committee  on  Local  Societies  were 
made  by  Drs.  Judd,  Taft,  and  Atkinson.  The  reports  were  received 
and  the  committee  continued. 

The  Executive  Committee  reported  names  for  standing  com- 
mittees, which  was  referred  back,  amended  and  adopted  as  follows  : 
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STANDING  COMMITTEES. 

Physiology  —  M.  S.  Dean,  E.  A.  Bogue,  A.  W.  Harlan. 
Pathology  and  Surge)y — H.  Jucld,  H.  S.  Chase,  C.  C.  Knowles. 
Histology  and  Microscopy — T.  B.  Hitchcock,  C.  E.  Latimer,  J.  Taft. 
Chemist)') — H.  A.  Smith,  C.  R.  Butler,  W.  T.  Wallace. 
Therapeutics — T.  C.  Stellwagen,  L.  Jack,  J.  McManus. 
Operative  Dentistry  — L.  D.  Shepard,  G.  C.  Daboll,  G.  L.  Field. 
Mechanical  Dentistry — S.  B.  Brown,  J.  F.  Canine,  E.  D.  Swain. 
Dental  Edtication  —  A.  F.  McLain,  G.  W.  Keely,  E,  J.  Waye. 
Dental  Literature— \\.  H.  Eames,  Chas.  Buftet,  P.  G.  C.  Hunt. 
Dental  Etiology  — ].  H.  McQuillen,  M.  H.  Webb,  Jas.  Johnstone. 
Prize  Essays  —  W.  H.  Goddard,  Isaiah  Forbes,  G.  F.  S.Wright. 

Dr.  Wm.  H.  CtOddard,  Treasurer,  in  account  with  American 
Dental  Association. 


Dr.  August,  1S72. 

To  Balance,  1871      $35S  63 

Cash,  dues,  1869    .   $  5  00 

1870    55  00 

1871   160  00 

"        "      1872   700  00 

"      sale  Transactions   i  50 

  921  50 


$1,280  13 

$100  00 
73  00 
5  75 
4  60 
50  00 
50  00 
650  00 
10  75 
I  20 
14  70 

  960  00 

320  13 

$1,280  13 
WM.  H.  GODDARD,  Treasurer. 

We  have  examined  the  Treasurer's  Report,  and  find  the  same 
correct. 

GEO.  H.  GUSHING, 
J.  TAFT, 
Put-in-Bay,  August  yt/h  iSyj. 


Cr.  August,  1872. 

By  paid  Voucher  No.  i  

"  "         No.  2  

No.  3  

No.  4   

"  "        No.  5  

No.  6  

No.  7  

No.  8  

"  "        No.  9  

No.  10.   

August  5th,  1873.    Balance,  cash  in  my  hands 
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On  motion  of  Dr.  dishing  — 

Resolved,  That  the  necessary  orders  be  drawn  on  the  Treasurer  for  the 
payment  of  all  current  expenses,  and  that  the  Treasurer  be  instructed  to  pay 
the  draft  of  the  Secretary,  countersigned  by  the  President,  to  meet  the  ex- 
penses of  the  Publication  Committee,  when  they  shall  be  required. 

Dr.  Cioddard  offered  the  following,  which  was  ado])ted : 

Whkrk.vs,  The  printed  copies  of  the  constitution  of  this  body  are  ex- 
hausted ;  therefore 

Resolved,  That  the  P'ublication  Committee  be,  and  hereby  is,  authorized 
to  publish  five  hundred  copies  of  the  same,  adding  such  amendments  as  have 
been  made  since  1869;  and  that  tlie  constitution  be  published  with  the  coming 
Transactions. 

[The  latter  chuise  was  an  amendment  offered  by  Dr.  Wright.] 

Dr.  (loddard  moved  a  reconsideration  of  the  vote  whereby  the 
amendment  to  Article  IX,  proposed  at  the  last  annual  meeting, 
was  rejected.  Carried.  The  main  (jiiestion  was  then  i)ut  and  the 
proposed  amendment  adopted. 

Dr.  H.  A.  Smith  presented  the  following  resolution,  which  was 
unanimously  adopted  : 

Resolved,  That  the  thanks  of  this  Association  be,  and  hereby  are,  tendered 
to  the  proprietors  of  the  Beebe  House  for  the  gratuitous  use  of  this  hall  for 
the  holding  of  its  meetings  ;  and  also  for  the  many  kind  attentions  received 
from  them  during  tlie  present  session. 

Dr.  Goddard  proposed  the  following  amendment  to  the  con- 
stitution : 

To  amend  Art.  Ill,  Sec.  3,  thus: 

Sec.  3.  Members  to  be  of  three  classes.  The  members  of  this  Association 
shall  be  of  three  classes,  viz. :  Delegates,  Permanent,  and  Honorary  members  ; 
the  two  former  classes  having  equal  rights  and  privileges,  except  eligibility  to 
office  —  none  being  eligible  to  hold  office  except  permanent  members;  the 
latter  class  to  consist  of  prominent  worthy  members  of  the  dental  profession 
residing  in  foreign  countries,  who  shall  be  elected  by  ballot. 

Dr.  Keely  offered  the  following: 

Resolved,  That  a  committee  of  three  be  appointed  to  carry  into  efiect  the 
resolution  passed  unanimously  at  Nashville,  Tenn.,  vi/. :  to  raise  $1,000  to 
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pi-esent  to  Dr.  S.  C.  Barnum,  as  a  slight  appreciation  of  his  invaluable  gift  to 
the  profession. 

The  resolution  was  adopted,  and  the  following  committee 
appointed  by  the  Chair:  Geo.  W.  Keeh',  Ohio;  G.  F.  S.  Wright, 
South  Carolina;  J.  N.  Grouse,  Illinois. 

Dr.  Stellwagen  moved  to  reconsider  the  vote  whereby  the 
amendment  to  Article  IX  was  adopted.    The  motion  was  lost. 

Adjourned  to  meet  in  Detroit  on  the  first  Tuesday  in  August, 
1874,  at  10  A.  M. 


Amended  Constitution, 


ADOPTED  AT  SARATOGA,  AUGUST,  1869, 
With  Amendments  up  to  and  including  the  Session  of  1873.* 


ARTICLE  I. 

Name. — This  organization  shall  be  known  by  the  name  of  the 
American  Dental  Association, 

ARTICLE  II. 

Objects. — The  objects  of  this  Association  shall  be,  to  cultivate 
the  science  and  art  of  Dentistry,  and  all  its  collateral  branches ;  to 
elevate  and  sustain  the  professional  character  of  Dentists,  to  pro- 
mote among  them  mutual  improvement,  social  intercourse  and 
good  feeling,  and  collectively  to  represent  and  have  cognizance  of 
the  common  interests  of  the  Dental  Profession. 

ARTICLE  III. 

Section  i.  ^Membership.  Number  of  Delegates  from 
Local  Societies.— Each  local  society  may  send  one  for  every  five 
of  its  active  members,  and  each  Dental  College  one  from  its  faculty, 
as  delegates  to  this  Association,  for  one  year,  upon  complying  with 
the  requirements  of  its  Constitution  ;  but  no  society  shall  be  enti- 
tled to  representation  that  does  not  adopt  or  substantially  recog- 
nize its  code  of  ethics. 

Sec.  2.    Expelled  Members. —  Any  member  of  this  Associa- 


*  All  amendments  to  Amended  Constitution  are  printed  in  italics. 
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tion,  being  expelled  from  his  local  society,  shall  from  that  date 
cease  to  be  a  member  of  this  body. 

Sec.  3.  Members  to  i;e  of  Two  Classes. —  The  juemhers  of 
this  Association  shall  be  of  two  ctasses,  (lele}:;ates  and  permanent  mem- 
bers^ having  equal  rights  and  privileges,  except  eligibility  to  office,  none 
being  eligible  hut  those  who,  upon  signing  the  constitution  and  paying 
their  dues,  shall  declare  their  intention  of  becoming  permajient  members. 

[The  following  amendment  \va>  propo>ed  at  the  session  of  1S73,  which,  if 
adopted  at  the  session  of  1874,  will  take  the  place  of  the  above  section  ; 

Sec  3.  Members  to  be  of  Three  Classes. —  The  members  of  this 
Association  shall  be  of  three  classes,  viz. :  Delegates,  permanent,  and  honorary 
members  ;  the  two  former  classes  having  equal  rights  and  privileges,  except 
eligibility  to  office  —  none  being  ehgible  to  hold  office  except  permanent  mem- 
bers ;  the  latter  class  to  consist  of  prominent  worthy  members  of  the  dental 
profession  residing  in  foreign  countries,  who  shall  be  elected  by  ballot.] 

Sec.  4.  Delegates. — All  delegates  shall  be  practitioners  of 
Dentistry :  they  shall  receive  their  a])pointment  only  from  perma- 
nently organized  Dental  Societies  and  Dental  Colleges,  having 
definite  conditions  of  membership  other  than  pecuniary,  which 
shall  have  been  approved  by  the  Executive  Committee,  and  a  copy 
of  which  shall  be  in  the  hands  of  the  Recording  Secretary  of  this 
body. 

Sec.  5.  Permanent  Members. —  Permanent  members  shall 
consist  of  those  who,  having  served  one  year  as  delegates,  and 
complied  with  the  requirements  of  the  Association,  shall  signify  to 
the  Treasurer  a  desire  for  permanent  membership. 

Sec.  6.  Signing  Constitution. —  Each  new.  member  before 
voting  or  speaking  on  any  subject  before  the  meeting,  shall  sign 
these  regulations,  inscribing  his  name,  and  the  title  and  location 
of  the  institution  from  which  he  receives  his  appointment. 

Sec  7.  Dues. —  Five  dollars  shall  be  paid  to  the  Treasurer 
by  each  member  yearly,  as  dues,  before  he  can  be  eligible  to  office, 
or  speak  or  vote  on  any  subject  before  the  Association ;  and  in  case 
the  dues  remain  unpaid  at  the  close  of  the  second  annual  meeting 
thereafter,  the  name  of  any  such  delinquent  shall  be  erased  from 
the  list  of  members  without  further  action. 

Sec.  8.  Giving  Name  on  Rising. —  No  one  shall  be  per- 
mitted to  address  the  Association  before  giving  his  name  and  resi- 
dence, which  shall  be  distinctly  announced  from  the  chair;  nor 
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shall  he  speak  more  than  twice,  nor  longer  than  fifteen  minutes  in 
all,  unless  by  consent  of  the  jVssociation. 

Sec.  9.  Conduct  of  Members. —  Any  act  of  special  immor- 
ality or  unprofessional  conduct,  committed  by  a  member  of  this 
Association,  shall  be  referred  to  the  Executive  Committee  (second 
division),  whose  duty  it  shall  be  to  thoroughly  examine  into  the 
case,  and  report  at  the  next  meeting,  if  the  charges  be  sustained. 
Whereupon,  by  a  vote,  the  offending  member  may  be  reprimanded 
or  expelled,  a  two-thirds  vote  being  required  for  expulsion,  a 
majority  being  sufficient  for  reprimand. 

ARTICLE  TV. 

Time  of  Meetin'gs. — The  regular  meetings  of  the  Association 
shall  be  held  annually,  and  commence  on  the  first  Tuesday  in 
August.  The  place  of  meeting  shall  be  determined  each  year  by 
vote  of  the  Association. 

ARTICLE  V. 

Section  i.  Officers:  how  Elected. — The  officers  of  this 
Association  shall  be  a  President,  two  Vice-Presidents,  Correspond- 
ing Secretary,  Recording  Secretary.  Treasurer,  and  the  Executive 
Committee,  who  shall  be  elected  by  ballot  without  nomination. 
The  three  names,  or  in  case  of  a  tie,  the  four  names,  having  the 
greatest  number  of  votes,  shall  be  the  sole  nominees  in  case  of 
failure  to  elect  on  the  first  ballot,  and  a  majority  of  all  the  votes 
cast  for  those  names,  shall  be  necessary  to  a  choice. 

Each  officer,  except  as  otherwise  provided,  shall  hold  his 
appointment  for  one  year,  or  until  another  is  elected  to  succeed 
him. 

Sec.  2.  President,  Duties  of. — The  President  shall  preside 
according  to  parliamentary  usage,  as  laid  down  in  Cushing's 
Manual,  and  the  rules  of  order  adopted  by  this  Association. 

Sec.  3.  Vice-President. — In  the  absence  of  the  President, 
one  of  the  Vice-Presidents  shall  perform  the  duties  of  the  office : 
and  in  the  absence  of  these  officers,  a  chairman  pro  tern,  shall  be 
appointed  by  acclamation. 

Sec.  4.  CoRRESPONDiNCi  Secretarv.  —  The  Corresponding 
Secretary  shall  attend  to  the  correspondence  of  the  Association 
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with  the  societies  therein  represented,  and  to  correspondence  with 
other  scientific  bodies  as  may  be  desirable. 

Sec.  5.  Recording  Secretary. — The  Recording  Secretary 
shall  keep  accurate  minutes  of  the  proceedings  of  the  Association^ 
preserve  the  archives  and  unpublished  documents,  and  attend  to 
the  other  duties  that  pertain  to  his  office.  He  shall  be  ex  officio 
chairman  of  the  Publication  Committee,  and  shall  see  that  due 
notice  is  given  of  the  time  and  place  of  meeting  of  the  Asso- 
ciation. 

Sec.  6.  Executive  Committee. — The  Executive  Committee 
shall  be  the  business  committee  of  the  Association,  and  shall  con- 
sist of  nine  members,  to  whom  shall  be  referred  all  business  not 
otherwise  specially  provided  for.  They  shall  report  at  each  meet- 
ing, under  the  proper  head,  their  doings  for  the  current  year. 

SuB-CoMMi  rTEES.  FiRST  DIVISION  :  Committee  oe  Arrange- 
ments.— Three  members  of  this  committee  shall  act  as  the  Com- 
mittee of  Arrangements,  and  shall  procure  suitable  accommoda- 
tions for  the  meetings  and  clinics,  and  for  the  exhibition  and  ' 
examination  of  appliances,  of  which  they  shall  have  the  charge. 
They  shall  also  report  to  the  Association  iip07i  any  and  all  appliances 
luhich  may  be  placed  in  their  hands.  These  three  shall,  if  practica- 
l)le,  reside  at  or  near  the  place  at  which  the  Association  is  to  hold 
its  next  annual  meeting,  and  shall  attend  generally  to  the  wants  of 
the  Association  during  its  session. 

Second  Division  :  Credentials  and  Auditing  Committee. 
Other  three  shall  examine  and  verify  the  credentials  and  qualifi- 
cations of  members,  including  all  violations  of  the  code  of  ethics 
and  the  constitution,  and  shall  also  be  the  auditing  committee  for 
that  year. 

Third  Division  :  Commi  ttee  on  Nominations  and  Volun-  * 
TEER  Essays. — The  remaining  three  shall  examine  all  volunteer 
essays,  and  before  they  are  read  to  the  Association  shall  give  their 
approval,  in  order  that  time  may  not  be  taken  up  by  unworthy  or 
irrelevant  matter. 

They  shall  report  names  for  the  Standing  Committees  for  the 
ensuing  year,  and  the  names  of  places  for  the  next  meeting. 

Publication  Committee:  how  Appointed.  —  Immediately 
after  the  election  of  new  members  to  the  Executive  Committee, 
two  from  that  committee  shall  be  appointed  by  the  President  to 
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act  in  conjunction  with  the  Recording  Secretary,  as  the  PubHcation 
Committee.  They  shall  be  authorized  to  employ  a  competent 
reporter  to  furnish  an  accurate  report  of  the  proceedings  of  each 
meeting. 

Instructions  to  the  Publication  Committee. — They  shall 
superintend  the  publication  and  distribution  of  such  portions  of  the 
Transactions  as  the  Association  may  direct,  or  the  committee  judge 
to  be  of  sufficient  value.  They  shall  specify  in  the  annual  report 
of  this  committee  the  character  and  cost  of  the  pubHcations  of  the 
Association  during  the  year,  and  the  number  of  copies  still  on 
hand. 

Disclaimer. — This  committee  is  hereby  instructed  to  print,  at 
the  beginning  of  each  volume  of  the  Transactions,  the  following 
■disclaimer,  viz.:  "The  American  Dental  Association,  although  for- 
mally accepting  and  publishing  the  reports  of  the  various  Standing 
Committees,  and  the  essays  read  before  the  Association,  holds 
itself  wholly  irresponsible  for  the  opinions,  theories,  or  criticisms 
therein  contained,  except  when  otherwise  decided  by  special  reso- 
lution." 

Reports  of  Sub-Committees. — Each  of  these  sub-committees 
■shall  report  from  time  to  time,  as  may  be  necessary,  to  the  Execu- 
tive Committee  as  a  whole,  who  shall  decide  upon  such  report  if 
possible ;  but  in  case  of  their  inability  to  decide  upon  any  matter, 
it  shall  be  brought  before  the  Association  for  its  decision  as  early 
as  practicable. 

Classification  of  Executive  Committee. —  At  the  first  elec- 
tion of  this  committee,  the  first  three  shall  be  elected  to  serve  three 
years,  the  second  three  for  two  years,  and  the  last  three  for  one 
year,  and  thenceforward  three  new  members  shall  be  elected  each 
year  by  ballot,  to  serve  three  years,  and  in  case  of  the  absence  of 
any  member  of  this  committee  his  place  may  be  temporarily  filled 
by  the  remaining  members  of  the  committee. 

Meetings  of  Executive  Committee. — The  Executive  Com- 
mittee shall,  if  possible,  meet  for  consultation  and  arrangement  of 
their  respective  duties,  on  the  day  preceding  the  annual  meeting 
of  the  Association,  and  shall  meet  for  the  examination  of  creden- 
tials, the  arrangement  of  appliances,  and  the  reception  of  papers, 
and  such  other  business  as  may  properly  come  before  them,  at  8 
A.  M.,  on  the  day  of  the  annual  meeting. 
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Subdivision  of  Executive  Committee. — They  shall  also  meet^ 
after  the  election  of  new  members  to  the  committee,  to  choose 
their  own  chairman  and  secretary,  and  to  divide  themselves  into 
sub-committees,  as  hereinbefore  provided,  and  for  the  purposes 
described. 

Chairman  may  Convene  the  Committee. — The  chairman  of 
this  committee  may,  at  his  own  discretion,  summon  the  members 
thereof  to  a  meeting,  at  any  suitable  hour  during  the  sessions  of 
the  Association. 

Sec.  7.  Treasurer  10  a  1  tend,  to  receive  dues,  a  t  8  a.  m. 
— The  Treasurer  shall  hold  all  the  moneys  belonging  to  the  Asso- 
ciation, and  shall  keep  an  accurate  account  as  between  the  society 
and  its  members.  He  shall  attend  the  meeting  of  the  Executive 
Committee  at  8  a.  m.,  on  the  day  of  the  annual  meeting,  to  receive 
dues,  and  shall  attend  at  roll-call  to  verify  the  list  of  names,  check- 
ing all  such  as  are  in  arrears  for  dues ;  he  shall  restore  such  names 
upon  payment  of  dues  within  the  legal  limits,  and  shall  notify  all 
whose  names  may  be  erased  from  the  list  of  membership.  He 
shall  pay  the  drafts  of  the  President,  countersigned  by  the  Secre- 
tary, upon  vote  of  the  Society  only,  and  shall  report  to  the  Execu- 
tive Committee  where  his  accounts  shall  be  audited,  and  by  whom 
his  report  shall  be  presented  to  the  Association,  together  with  their 
own. 

ARTICLE 

Section  i.    Names  of  Standing  C(jmmittees. — The  follow- 
ing Standing  Committees  of  three  shall  be  appointed  at  each  annual 
meeting,  to  prepare,  arrange,  and  expedite  business  in  their  several 
departments  for  the  ensuing  year,  viz.: 
A  Committee  on  Physiology. 

"  Dental  Pathology  and  Surgery. 

"  Dental  Histology  and  Microscopy. 

"  Dental  Chemistry. 

"  Dental  Therapeutics. 

"  Operative  Dentistry. 

"  Mechanical  Dentistry. 

"  Dental  Education. 

"  Dental  Literature. 

Etiology. 

"  Prize  Essays. 
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Sec.  2.  Duties  of  Members  of  Committees. — It  shall  be  the 
duty  of  each  member  of  the  Standing  Committees  to  make  an 
individual  report,  so  far  as  such  report  can  be  made,  and,  in  case 
of  inability  to  be  present  at  the  meeting  where  that  report  is  due, 
to  forward  it  to  the  Recording  Secretary,  from  whom  it  can  be 
obtained  by  the  chairman  of  each  committee,  respectively,  at  the 
time  of  assembling  of  this  Association. 

Sec.  3.  Duties  of  Committees. — Each  committee  shall  report, 
if  practicable,  the  results  of  original  investigations  in  their  several 
departments,  and  also  such  new  matter,  collected  from  all  the 
sources  at  their  conimand,  as  may  be  of  interest  and  profit  to  the 
Association. 

Sec.  4.  Committees  on  Operative  and  Mechanical  Den- 
tistry.— The  Committees  on  Operative  and  Mechanical  Dentistry 
shall  thoroughly  test  and  report  upon  new  modes  and  materials, 
and  upon  their  physical  properties,  stating  clearly  why  any  particu- 
lar mode  of  practice  should  claim  attention,  and  giving  tabulated 
lists  of  successes  and  failures  so  far  as  may  be  obtainable. 

Sec.  5.  Prize  Essays. — Two  prizes  of  medals,  not  exceeding 
in  value  fifty  dollars  each,  may  be  awarded  to  the  best  two  commu- 
nications reported  on  favorably  by  the  Committee  on  Prize  Essays, 
directed  by  the  Association  to  be  published. 

ARTICLE  VII. 

Quorum.  —  Fifteen  members  shall  constitute  a  quorum  for  the 
transaction  of  business  in  this  Association. 

ARTICLE  VIII. 

Suspending  Rules:  Three-fourths  to  Vote. — This  order  of 
business  may  be  temporarily  suspended  by  a  three-fourths  vote  of 
all  the  members  present,  for  the  consideration  of  a  specific  subject, 
upon  the  completion  of  which  the  regular  order  shall  be  at  once 
resumed. 

ORDER  OF  BUSINESS. 

1.  Meeting  of  the  Executive  Committee,  filling  of  vacancies 
therein,  examination  of  credentials,  and  payment  of  dues,  8  a.  m. 

2.  Organization  of  the  meeting,  10  a.  m. 

3.  Calling  the  roll  of  qualified  members. 
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4.  Reading  of  the  minutes,  and  action  thereon. 

5.  The  reading  and  consideration  of  the  stated  annual  reports 
from  the  Standing  Committees,  together  with  volunteer  papers  upon 
the  same  subjects,  in  their  consecutive  order. 

6.  Report  of  Executive  Committee. 

7.  Balloting  for  the  place  of  next  annual  meeting. 

8.  Election  of  officers  and  three  members  of  the  Executive 
Committee. 

9.  Appointment  of  Standing  Committees. 

10.  Instructions  to  the  Permanent  Committees. 

11.  Unfinished,  new,  and  miscellaneous  business. 

12.  Adjournment. 

ARTICLE  IX. 

Amendments. — ^''Alterations  ajid  anioidments  7nay  be  made  ifi  the 
foregoing  Articles  or  Rides  of  Order^  at  any  annual  ?neeting,  by  the 
consent  of  all  the  menders  present.  Otherwise^  notification  i??  ivriting 
shall  be  made  of  any  such  proposed  alterations  or  amendments^  and  laid 
over  for  one  year  for  final  action^  luhen  they  can  only  be  adopted  by  an 
affirmative  vote  of  tiuo-thirds  of  the  members  presents 

RULES  OF  ORDER. 

1.  On  the  arrival  of  the  hour  of  meeting,  the  President  shall 
take  the  chair,  call  to  order,  and  announce  that  the  meeting  is  open 
for  business. 

2.  No  motion  or  speech  shall  be  in  order  until  the  mover  or 
speaker  shall  have  been  recognized  and  assigned  the  floor  by  the 
chair,  nor  shall  a  motion  be  open  for  debate  until  seconded  and 
stated  by  the  chair. 

3.  At  the  request  of  any  member  a  motion  shall  be  put  in 
writing. 

4.  At  the  request  of  five  members  a  question  shall  be  divided, 
or  the  yeas  and  nays  ordered. 

5.  When  a  question  is  under  debate,  no  other  motion  shall 
be  in  order,  except — ist,  to  adjourn;  2d,  to  lay  on  the  table;  3d, 
the  previous  question;  4th,  to  postpone;  5th,  to  commit;  6th,  to 
amend  —  and  these  motions  shall  take  precedence  in  the  order  here 
stated. 
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6.  The  previous  question,  and  the  motions  to  adjourn,  to  lay 
on  the  table,  and  to  postpone,  shall  be  decided  without  debate. 

7.  A  motion  to  adjourn  shall  be  always  in  order,  but  no  mem- 
ber can  make  such  a  motion  while  another  is  speaking,  or  while  a 
vote  or  ballot  is  being  taken. 

8.  A  second  amendment  to  the  main  question  shall  not  be  in 
order  until  the  first  is  disposed  of,  nor  shall  there  be  an  amend- 
ment of  an  amendment  to  an  amendment. 

9.  After  a  motion  has  been  seconded  and  stated  by  the  chair, 
it  shall  not  be  withdrawn  without  the  consent  of  the  Society. 

10.  No  member  shall  interrupt  another  while  speaking,  except 
to  call  him  to  order. 

IT.  When  called  to  order,  a  member  shall  sit  down  until  the 
point  of  order  is  decided  by  the  chair,  or,  in  case  of  appeal,  by  the 
Society.  If  the  point  of  order  be  sustained,  the  member  can  pro- 
ceed in  order  by  the  consent  of  the  Society. 

12.  Every  member  shall  vote  upon  a  question  unless  excused 
by  the  Society. 

13.  When  any  motion,  except  to  adjourn,  has  been  rejected,  it 
shall  not  be  renewed  without  unanimous  consent. 

14.  Any  member  who  voted  in  the  majority  may  move  a 
reconsideration  of  that  question,  but  if  that  motion  shall  be  lost 
or  laid  upon  the  table,  it  shall  not  be  renewed  without  unanimous 
consent. 

15.  The  President  may  vote  with  the  members  upon  all  ques- 
tions, but  having  so  voted,  shall  not  give  the  casting  vote  in  case 
of  a  tie. 

16.  Motions  for  filling  blanks  shall  be  put  in  the  order  in 
which  they  are  moved. 

17.  On  a  division,  or  in  voting  by  yeas  and  nays,  any  member 
may  change  his  vote  before  the  result  is  declared. 

18.  These  rules  may  be  suspended  by  unanimous  consent. 
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ARTICLE  I. 

THE   DUTIES  OF   THE   PROFESSION   TO   THEIR  PATIENTS. 

Section  i.  The  dentist  should  be  ever  ready  to  respond  to 
the  wants  of  his  patrons,  and  should  fully  recognize  the  obligations 
involved  in  the  discharge  of  his  duties  toward  them.  As  they  are, 
in  most  cases,  unable  to  correctly  estimate  the  character  of  his 
operations,  his  own  sense  of  right  must  guarantee  faithfulness  in 
their  performance.  His  manner  should  l)e  firm,  yet  kind  and  sym- 
pathizing, so  as  to  gain  the  respect  and  confidence  of  his  patients ; 
and  even  the  simplest  case  committed  to  his  care  should  receive 
that  attention  which  is  due  to  any  operation  performed  on  living, 
sensitive  tissue. 

Sec.  2.  It  is  not  to  be  expected  that  the  patient  will  possess  a 
very  extended  or  a  very  accurate  knowledge  of  professional  mat- 
ters. The  dentist  should  make  due  allowance  for  this,  patiently 
explaining  many  things  which  may  seem  quite  clear  to  himself, 
thus  endeavoring  to  educate  the  public  mind  so  that  it  will  prop- 
erly appreciate  the  beneficent  efforts  of  our  profession.  He  should 
encourage  no  false  hopes  by  promising  success  where,  in  the  nature 
of  the  case,  there  is  uncertainty. 

Sec.  3.  The  dentist  should  be  temperate  in  all  things,  keeping 
both  mind  and  body  in  the  best  possible  health,  that  his  patients 
may  have  the  benefit  of  that  clearness  of  judgment  and  skill  which 
is  their  right. 

ARTICLE  II. 

MAINTAINING   PROFESSIONAL  CHARACTER. 

Section  i.  A  member  of  the  dental  profession  is  bound  to 
maintain  its  honor,  and  to  labor  earnestly  to  extend  its  sphere  of 
usefulness.    He  should  avoid  everything  in  language  and  conduct 
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calculated  to  discredit  or  dishonor  his  profession,  and  should  ever 
manifest  a  due  respect  for  his  brethren.  The  young  should  show 
special  respect  to  their  seniors;  the  aged  special  encouragement  to- 
their  juniors. 

\Sec.  2.  The  person  and  ofiice  arrangements  of  the  dentist 
should  indicate  that  he  is  a  gentleman  ;  and  he  should  sustain  a 
high-toned  moral  character. 

Sec.  3.  It  is  unprofessional  to  resort  to  public  advertisements, 
cards,  handbills,  posters  or  signs  calling  attention  to  peculiar  styles 
of  work,  lowness  of  prices,  special  modes  of  operating,  or  to  claim 
superiority  over  neighboring  practitioners ;  to  publish  reports  of 
cases,  or  certificates  in  the  public  prints;  to  go  from  house  to 
house  to  solicit  or  perform  operations ;  to  circulate  or  recommend 
nostrums,  or  to  perform  any  other  similar  acts. 

Sec.  4  When  consulted  by  the  patient  of  another  practitioner 
the  dentist  should  guard  against  inquiries  or  hints  disparaging  to 
the  family  dentist,  or  calculated  to  weaken  the  patient's  confidence 
in  him ;  and  if  the  interests  of  the  patient  will  not  be  endangered 
thereby,  the  case  should  be  temporarily  treated,  and  referred  back 
to  the  family  dentist. 

Sec.  5.  When  general  rules  shall  have  been  adopted  by  mem- 
bers of  the  profession  practising  in  the  same  localities,  in  relation 
to  fees,  it  is  unprofessional  and  dishonorable  to  depart  from  these 
rules,  except  when  variation  of  circumstances  requires  it.  And  it 
is  ever  to  be  regarded  as  unprofessional  to  warrant  operations  or 
work  as  an  inducement  to  patronage. 

ARTICLE  III. 

THE   RELATIVE   DL' LIES  OF   DENTISTS  AND  PHVSICIANS. 

Dental  surgery  is  a  specialty  in  medical  science.  Physicians 
and  dentists  should  both  bear  this  in  mind.  The  dentist  is  pro- 
fessionally limited  to  diseases  of  the  dental  organs  and  the  mouth. 
With  these  he  should  be  more  familiar  than  the  general  practi- 
tioner is  expected  to  be ;  and  Avhile  he  recognizes  the  superiority 
of  the  physician,  in  regard  to  diseases  of  the  general  system,  the 
latter  is  under  equal  obligations  to  respect  his  higher  attainments 
in  his  specialty.  Where  this  principle  governs,  there  can  be  no 
conflict,  or  even  diversity,  of  professional  interests.' 
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ARTICLK  IV. 

THK   MUTUAL   DUTIES  OF   THE   PROFESSION   AND   THE  PUBLIC. 

Dentists  are  frequent  witnesses,  and  at  the  same  time  the  best 
judges,  of  the  impositions  jjerpetrated  by  quacks,  and  it  is  their 
duty  to  enHghten  and  warn  the  public  in  regard  to  them.  For  this 
and  the  many  other  benefits  conferred  by  the  com])etent  and  honor- 
able dentists,  the  profession  is  entitled  to  the  confidence  and  resi)ect 
of  the  public,  who  should  always  discriminate  in  favor  of  the  true 
man  of  science  and  integrity,  and  against  the  empiric  and  impos- 
tor. The  public  has  no  right  to  tax  the  time  and  talents  of  the 
I)rofession  in  examinations,  ])rescriptions,  or  in  any  way,  without 
l)roper  remuneration. 
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OF 

STANDING  COMMITTEES, 

VOLUNTEER  ESSAYS, 

AND 

DISCUSSIONS. 


REPORT  OF  THE  COMMITTEE 

ON 

DENTAL  PHYSIOLOGY. 


By  M.  S.  dean,  Chairman. 


HE  physiology  of  the  teeth  and  adjacent  parts  has  received 


X  considerable  attention  by  the  members  of  our  profession 
during  the  past  year.  And  while  I  shall  not  attempt  to  present 
all  the  theories  and  facts  that  have  been  promulgated,  not  to  say 
originated,  I  will  place  before  you  such  new  doctrines  advanced  as 
have  come  directly  within  my  notice. 

But  before  attempting  this,  I  must  apologize  to  this  Association 
for  the  lack  of  preparation  which  must  appear  evident  in  this 
report ;  for,  owing  to  causes  which  I  could  not  control,  this  work 
had  been  delayed  until  it  was  too  late  for  me  to  prepare  anything 
like  an  elaborate  or  complete  report  upon  this  subject.  Your 
indulgence  is,  therefore,  asked  for  the  omissions  of  matter  it  should 
contain,  and  for  the  faults  in  the  matter  it  does  contain. 

Among  the  new  theories  that  have  come  prominently  to  our 
notice  is  that  advanced  by  C.  S.  Tomes,  on  "  The  Developmental 
Origin  of  the  V-Shaped  Maxilla,"  published  in  the  June  and  July 
numbers  of  "The  Monthly  Review."  In  this  paper  he  gives  some 
new  and  interesting  physiological  facts  in  regard  to  the  normal 
and  abnormal  development  of  the  jaws;  referring  the  Y-shaped 
malformation  back  to  the  period  of  intra-uterine  life.  He  shows 
that  this  peculiar  deformity  in  the  adult  is  nothing  more  than  the 
necessary  sequence  of  a  malformation  which  occurred  before  birth, 
though  at  that  time  it  would  not  be  sufficiently  marked  to  attract 
attention.    This  malformation  in  the  adult  jaw,  he  claims,  is  the 
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result  of  malformation  in  the  foetal  jaw,  which  does  not  present, 
posteriorly,  the  slight  divergence  which  exists  in  Uie  case  of  nor- 
mal jaws.  The  adult  jaw  retaining  the  same  fortJi  that  it  did  in 
its  foetal  existence  (with  a  slight  increase  in  size),  there  will  be,  in 
this  foetal  malformation  alluded  to,  an  angle  at  the  point  where  the 
elongation  posteriorly  commences;  that  is,  in  the  region  of  the 
second  bicuspids,  which  accounts  for  this  V-shaped  deformity.  As 
it  is  impossible  for  me  to  give  you  a  clear  idea  of  the  author's  views 
upon  this  subject,  with  this  brief  reference  to  it,  I  will  refer  you  to 
the  article  itself,  which  you  will  find  able  and  instructive. 

In  an  Essay  read  by  Dr.  H.  S.  Chase,  at  the  joint  sessions  of 
the  Illinois  and  Iowa  State  Dental  Societies,  on  the  subject  enti- 
tled "  The  part  which  vital  action  plays  in  the  history  of  dental 
caries,"  a  new  physiological  idea  was  broached  —  at  least  new  to 
me  —  of  which  I  will  endeavor  briefly  to  report.  The  point  inci- 
dentally raised  in  that  paper,  to  which  I  wish  to  call  your  atten- 
tion, is  so  intimately  involved  with  pathological  questions  as  to 
render  them  inseparable.  I  will,  therefore,  give  a  brief  synopsis  of 
that  portion  of  the  paper  relating  to  this  point,  in  order  that  its 
physiological  bearing  may  be  more  clearly  apprehended. 

The  author  claims :  That  the  pressure  —  lateral  pressure  —  of  one 
tooth  against  another  may  produce  necrosis  of  the  enamel,  thus 
causing  the  circulation  of  the  blood-plasma  to  cease  in  its  basal 
structure,  and  discoloration  to  take  place  in  this  tissue  in  conse- 
quence of  this  necrosis ; 

That  the  irritation  or  inflammation  consequent  upon,  or  simul- 
taneous with,  this  necrotic  process,  causes  a  vital  movement  in  the 
dentine  which  carries  away  the  lime  salts  through  the  sound  struc- 
ture of  the  dentine  to  the  blood-vessels  of  the  pulp  ; 

That  when  the  dentine  is  reached,  by  a  cutting  instrument, 
under  or  immediately  beneath  this  necrosed  enamel,  it  is  found  to 
be  softened  and  somewhat  decalcified,  but  not  discolored ; 

That  in  cutting  a  little  further  into  this  dentine,  it  is  found  still 
softer  than  that  portion  adjacent  to  the  enamel,  owing  apparently 
to  a  greater  decalcification  of  the  tissue ;  and  afterward  the  nor- 
mally hard  dentine  is  reached. 

"In  all  this,"  he  says,  "there  is  evidently  no  loss  of  basal  struc- 
ture, either  in  the  enamel  or  the  dentine,  but  there  is  a  loss  of 
substance;  and  this  is  in  the  lime  salts  of  the  dentine."    "  It  is 
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apparent,"  he  continues,  "that  there  has  been  no  external  loss  of 
tooth  substance.  There  has  been  no  chemical  process  taking  place, 
but  there  has  been  a  Yital  moYcment  in  the  i/iten'or  of  the  tooth ; 
in  fact,  among  the  tubuli  themselves,  resulting  in  the  process  called 
absorption.  The  calcareous  elements  have  been  carried  away- 
through  the  interior  vessels  of  the  tooth,  and  not  by  a  chemical 
wasting  away  from  the  exterior." 

In  support  of  this  theory,  the  author  instances,  among  others, 
the  following  facts,  which  I  will  give  substantially,  though  not 
seriately : 

1.  That  absorption  takes  place  in  rare  instances  in  the  sound 
dentine  under  a  perfect  plug,  to  the  extent  even  of  exposing 
the  pulp. 

2.  That  the  dentinal  structure  of  the  permanent  teeth  of  adults 
may  become  less  dense  than  they  were  at  a  former  period,  owing 
to  interstitial  decalcification  having  taken  place. 

3.  That  the  two  opposite  processes  —  viz.,  calcification  and 
decalcification — may  and  do  take  place  in  the  hard  tissues  of 
the  teeth. 

4.  That,  in  the  teeth  themselves,  exostosis  is  sometimes  caused 
by  the  irritation  of  a  dead  and  decomposing  pulp;  and  at  other 
times  absorption  of  the  cementum  and  dentine  of  the  roots  takes 
place  from  the  same  cause. 

The  above  are  the  main  grounds  upon  which  this  theory  is 
based,  although  I  have  not  presented  them  as  fully,  nor  perhaps  as 
clearly,  as  the  author  would  have  done. 

The  same  author,  in  the  May  number  of  the  "  Missouri  Dental 
Journal,"  advances  some  views  in  regard  to  the  absorption  of  the 
deciduous  teeth  that  are,  to  say  the  least,  both  novel  and  ingenious. 

In  this  article  he  affirms  that  the  "  absorption  of  dental  tissue 
in  deciduous  teeth  is  a  retrograde  physiological  process."  "It  is  a 
work,"  he  says,  "  done  neither  by  the  dental  blood-vessels,  the 
gum,  a  'carneous  body,'  or  by  any  other  tissue  or  organ  ;  but  it  is 
the  work  performed  by  the  tooth  itself  T 

"The  bone  corpuscles  of  the  cementum,"  he  affirms,  "change 
their  shape  and  become  connective-tissue  cells."  "  The  dentine 
tubes,  also,  are  gradually  changed  into  the  same  kind  of  cells  as 
those  of  which  they  are  composed  before  dentine  tubes  were 
formed,  namely,  connective-tissue  cells." 
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"  The  same  change  takes  place  in  the  pulp  cavity,  the  metamor- 
phosis commencing  next  to  the  pulp ;  and  the  latter  grows  in  size 
by  a  transformation  of  dentine  tubes  into  connective-tissue  cells  of 
which  the  pulp  is  composed,  and  from  which  the  dentine  tubes 
were  originally  differentiated.  At  the  bottom  and  sides  of  the 
alveolus  the  cells  of  connective  tissue  are  gradually  changed  to 
bone-corpuscles,  and  then  the  inter-cellular  space  is  filled  with 
calcareous  matter  and  true  bone  is  formed." 

The  views  advanced  by  this  author,  in  regard  to  the  absorption 
of  deciduous  teeth,  lack  sustaining  evidence.  Nevertheless,  as 
before  stated,  they  are  novel  and  ingenious,  and  worthy  of  your 
careful  consideration;  for  although  histologists  and  physiologists 
are  generally  agreed  in  the  fact  that  the  absorption  of  these  teeth 
is  accomplished  by  forces  external  to  the  tooth,  differing  only  in 
their  theories  as  to  the  mode  of  operation ;  yet  on  this  latter  point, 
at  least,  they  possess  no  certain  knowledge,  and  their  theories  are 
of  no  greater  value  than  those  of  the  author  above  quoted. 

A  theory  has  been  advanced  —  or  rather,  a  statement  has  been 
made  —  by  Dr.  Garretson,  in  regard  to  the  development  of  the 
enamel,  in  his  second  edition  of  "A  System  of  Oral  Surgery," 
which  is  new,  at  least  to  the  writer,  and  is,  I  think,  deserving  of 
notice.  He  says,  on  pages  105-6:  "The  formation  of  dentine 
completed,  the  covering  of  it  with  enamel  begins ;  or  rather,  this 
deposit  is,  to  a  degree,  coincident  with  the  dentinal  formation. 
Secreted  by  the  same  pulp  which  formed  the  dentine,  the  same 
secretion,  some  portion  finds  its  way  into  and  through  the  primary 
sac.  As  it  passes  through  this  sac  it  is  modified,  receives  new 
elements,  perhaps,  which,  as  it  is  received  into  the  second  space, 
or  the  space  between  the  first  and  second  caps,  impresses  upon  it 
the  arrangement  of  its  particles  after  the  hexagonal  order  of  the 
enamel.  Between  the  enamel  thus  formed  and  the  dentine,  exists 
the  primary  sac ;  simply  the  originally  modified  mucus  membrane, 
which  we  first  saw  as  overlying  the  papilla.  This  membrane  con- 
tinues its  existence  between  these  two  hard  bodies,  and  receives 
and  modifies,  for  the  support  of  the  enamel,  the  liquor  sanguinis 
exuded  from  the  dentinal  tubules  and  inter-tubular  structures.  It 
may  be  called  the  enamel  membrane.  It  has  of  course  been  much 
modified ;  it  is  from  it  that  we  receive  the  impressions  of  pain 
when  becoming  exposed  by  a  break  in  the  continuity  of  enamel," 
etc.  etc. 
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These  are  the  peculiar  views  of  Dr.  Garretson  in  regard  to  the 
development  of  the  enamel,  pretty  fully  quoted.  He  does  not, 
however,  give  us  any  demonstrative  evidence  —  in  fact  he  gives  us 
no  evidence  —  in  support  of  this  new  doctrine.  But  that  it  is  not 
purely  speculative,  we  are  led  to  infer  in  a  succeeding  paragraph, 
in  which  he  says  :  "  The  observations  leading  to  the  conclusions 
have  been  somewhat  extensive,  and  the  phenomena  seem  certainly 
indorsed  by  general  physiological  analogy." 

This  theory  in  many  respects  is  a  plausible  one,  and  your  Com- 
mittee regret  that  "  the  observations  leading  the  author  to  these 
conclusions"  were  omitted  in  this  work.  Although  at  the  first 
reading  this  theory  appeared  absurd  to  the  writer  of  this  report, 
yet  on  second  thought  he  finds  some  reasonable  grounds  for  the 
support  of  this  view.  If  the  observations  of  Tomes  are  reliable  — 
—  and  I  believe  histologists  pretty  generally  agree  with  him  on  this 
point  —  the  dentinal  fibers  often  extend  into  the  substance  of  the 
enamel.  This  fact,  as  far  as  it  has  any  significance  in  relation  to 
the  development  of  the  enamel,  would,  to  my  mind,  favor  the 
theory  of  Dr.  Garretson.  Again  :  It  is  admitted,  generally,  that 
the  enamel,  after  the  tooth  has  been  erupted,  becomes  more  fully 
developed,  receives  an  additional  supply  of  calcareous  salts,  and 
also  that  the  enamel,  after  it  has  become  fully  developed,  is  the 
recipient  of  nutrient  matter.  Now,  from  whence  is  this  developing 
material  and  this  nutrient  matter  derived Most  assuredly  from 
the  dental  pulp.  If  this  power  resides  in  the  dental  pulp  after  the 
enamel  organ  has  disappeared,  it  would  seem  possible  that  it  may 
possess  the  formative  power  ascribed  to  it  by  Dr.  Garretson. 

But  there  seem  to  be  physical  difficulties  in  the  way  that  render 
this  theory  highly  improbable.  It  is  a  well  established  histolo- 
gical fact  that  the  enamel  and  dentine  are  developed  in  opposite 
directions,  the  dentine  being  formed  by  the  deposition  of  new 
layers  from  without  inward,  while  the  enamel  is  formed  in  a  similar 
manner  from  within  outward. 

According  to  Dr.  Garretson's  view,  the  formative  material,  after 
the  process  of  development  has  commenced,  would  have  to  be  con- 
veyed not  only  through  the  formed  portion  of  the  dentine  but  also 
through  the  formed  enamel. 

But  my  object  is  not  to  refute  or  confirm  any  physiological 
doctrine  that  may  be  presented  in  this  report,  but  to  throw  out 
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such  suggestions  as  may  occur  to  me  at  the  moment  of  writing, 
1  regret  that  the  author,  who  asserts  that  he  considers  his  theory 
^'irrefutable^''  did  not  think  it  worth  while  to  present  his  readers 
with  some  of  the  many  observations  that  led  him  to  his  conclu- 
sions. 

I  will  now  call  your  attention  to  a  paper  presented  by  myself 
at  a  recent  meeting  of  the  Illinois  and  Iowa  State  Dental  Societies 
upon  the  subject  —  "May  the  calcific  elements  of  the  deciduous 
teeth  be  appropriated  in  the  formation  of  any  portion  of  the  per- 
manent ones?  "  —  which,  slightly  abridged,  is  as  follows  : 

If  we  take  a  comprehensive  survey  of  the  general  features  of 
this  subject,  simply  in  the  light  of  common  sense,  we  shall  be 
struck  with  amazement  at  the  economy  which  manifests  itself  every- 
where in  the  construction  and  maintenance  of  each  individual 
part  of  the  human  body.  In  the  formation  of  the  osseous  system, 
for  instance,  we  shall  see  lightness  combined  with  inflexibility  and 
strength ;  and  wherever  it  becomes  necessary  to  use  the  bones  for 
fulcrums  or  as  attachments  for  the  muscles,  their  bulk  is  increased, 
while  their  weight  and  strength  still  retain  their  just  proportion 
to  the  other  parts.  In  short,  they  are  composed  of  materials  so 
arranged  that  the  least  possible  quantity  of  matter  will  yield  the 
greatest  amount  of  durability  and  strength. 

Then,  again,  we  shall  observe  that  the  supply  of  materials  that 
is  furnished  for  the  growth  and  repair  of  the  organs  is  used  with 
scrupulous  economy.  No  portion  is  lost  or  allowed  to  go  to  waste. 
To  guard  against  this  waste  of  material,  the  system  is  traversed  by 
a  host  of  little  gleaners  —  the  lymphatics  —  which  gather  up  from 
the  interstitial  parts  all  the  strayed  ex'udations,  and  carry  them 
into  the  general  circulation ;  so  that  nothing  which  can  be  assimi- 
lated or  appropriated  by  any  organ  or  tissue  is  permitted  to  go  to 
waste,  or  escape  from  the  system  as  excreted  substance,  unless 
there  be  an  excess  of  these  ingredients  in  the  system. 

Now,  as  a  familiar  example  illustrative  of  the  economy  with 
which  the  system  may  use  the  inorganic  materials  introduced  in 
the  food,  the  management  and  disposition  of  common  salt  affords 
an  excellent  one.  And  upon  this  point  I  cannot  do  better 
than  (juote  the  words  of  Draper,  who,  I  believe,  expresses  the 
opinion  of  physiologists  generally  upon  this  subject.  He  says: 
*'  Oxide  of  sodium,  or  soda,  is  a  uniform  ingredient  of  the  bile. 
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The  hydrochloric  acid  of  the  gastric  juice,  and  the  soda  of  the  bile, 
are  derived  from  the  same  source  —  common  salt  —  which  is  either 
present  in  the  food  or  purposely  added  as  a  condiment.  *  *  * 
Considering  the  large  quantity  of  these  secretions  produced  in  a 
•short  space  of  time,  it  is  clear  that  the  drain  of  common  salt  must 
be  great  —  not  less  than  a  third  of  an  ounce  a  day ;  yet  the 
quantities  consumed,  at  least,  are  only  small.  How,  then,  is  this 
explained  ?  Assuredly,  there  is  no  other  source  from  which  these 
bodies  can  come  than  the  one  indicated  —  the  common  salt  —  and 
yet  it  seems  to  be  totally  inadequate."  He  says  farther:  "I 
think  this  difficulty  is  rather  imaginary  than  real.  Things  are  so 
arranged  that  a  limited  quantity  of  salt  can  produce  unlimited 
quantities  of  gastric  juice  and  bile  ;  for  the  former,  associated  with 
the  food  it  has  digested,  scarcely  escapes  from  the  pyloric  valve 
before  it  encounters  the  bile  and  pancreatic  juices  discharging  into 
the  duodenum,  and  through  the  length  of  the  upper  portion  of  the 
■small  intestines  these  secretions,  together  with  the  food  they  have 
acted  upon,  are  brought  into  complete  contact.  The  reproduction 
of  chloride  of  sodium  is,  therefore,  constantly  taking  place  in 
intestinal  digestion,  and  it  returns  back  into  the  system  through 
the  absorbents.  Again,  it  undergoes  decomposition,  its  acid  reap- 
pearing in  the  gastric  juice,  and  its  alkali  in  the  pancreatic  juice 
and  bile.  By  thus  using  a  small  amount  over  and  over  again, 
great  effects  can  be  produced,  and  it  is  then  only  necessary  to 
restore  those  small  portions  that  are  wasted  in  carrying  out  the 
general  scheme." 

Here  Draper  has  given  a  beautiful  illustration  of  the  wonderful 
economy  with  which  the  system  may  use  the  inorganic  materials. 

Were  all  the  elements  introduced  in  the  food  incapable  of  further 
use,  after  having  served  one  purpose  in  the  system,  the  body  would 
be  overloaded  by  the  mass  of  materials  it  would  have  to  carry,  to 
such  an  extent,  perhaps,  as  to  nearly  deprive  the  animal  of  loco- 
motion. 

From  this  general  view  of  the  providence  and  ecojiomy  of  nature, 
it  is  unlikely,  a  priori^  that  the  rich  supply  of  calcific  matter  taken 
from  the  deciduous  teeth  should  be  allowed  to  escape  from  the 
system  as  waste,  especially  when  the  same  kind  of  materials  is 
needed  for  growth  or  repair  in  many  parts  of  the  body. 

Now  let  us  for  a  moment  examine  the  nature  of  the  materials 
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removed  by  the  absorbents  from  the  deciduous  teeth,  and  see 
whether  they  are  capable  of  being  re-employed. 

In  the  first  place,  they  are  living  materials,  in  one  sense  at 
least,  although  Beale  calls  all  "  formed  material  "  dead  material. 
But  I  shall  ap])ly  the  term  living  material  to  the  ingredients  of 
teeth  in  which  the  pulp  is  not  devitalized,  to  contradistinguish  it 
from  the  constituents  of  teeth  in  which  the  pulp  is  dead. 

These  materials,  in  the  deciduous  teeth,  are  not  absorbed  on 
accoimt  of  their  degeneration  ;  they  are  not  taken  away  by  these 
vessels  because  they  have  become  disintegrated,  and  thereby  ren- 
dered less  capable  of  i)erforming  their  functions  in  the  tissues  or 
organs,  of  which  they  are  constituent  parts,  than  they  w^ere  before 
the  absorbents  seized  upon  them  and  dissolved  their  combinations. 
But  these  materials  —  these  teeth  —  are  taken  out  of  the  way, 
because  they  are  a  physical  obstacle  that  must  be  removed,  in 
order  to  give  room  for  their  stronger  and  more  enduring  successors. 

The  removal  of  these  materials  is  the  result  of  physiological  or 
vital  action,  and  is  not  a  pathological  nor  a  chemical  process.  If  it 
were  the  latter  (chemical  action)  the  pulpless  or  dead  teeth  might 
also  be  removed  by  the  same  process.  The  dead  teeth,  though 
they  yield  as  readily  to  the  action  of  chemical  agents  as  do  the 
living  ones,  resist  eftectually  and  totally  the  absorbent  forces  of  the 
papillae.  These  materials,  then,  are  living  undegenerate  matter, 
taken  up  by  vital  or  physiological  forces,  and  carried  into  the 
circulation,  and  there  can  be  no  reason  whatever  for  supposing 
they  have  become  unfit  pabulum  for  other  tissues.  Some  may 
contend  that  the  lime  salts  taken  from  these  teeth  have  lost  their 
connection  with  the  organic  matter  with  which  they  have  been 
intimately  associated,  and,  for  this  reason,  cannot  be  appropriated 
by  the  tissues.  They  may  take  the  ground  that  the  phosphates 
have  become  disorganized,  so  to  speak,  and  that  these  identical 
ingredients  cannot  be  again  assimilated  until  they  have  become 
reorganized,  as  it  were,  in  the  vegetable  form,  and  in  that  form 
enter  the  system  again.  This  objection  to  the  use  of  the  calcare- 
ous elements  of  the  deciduous  teeth  is,  I  think,  utterly  groundless, 
even  if  they  had  lost  their  intimate  union  with  organic  matter;  for 
-it  is  altogether  probable  that  the  crude  phosphates  may  form  this 
connection  with  organic  matter  within  the  system.  But  if  we  grant 
that  this  combination  cannot  be  effected  internally,  it  by  no  means 
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proves  that  these  calcific  elements  cannot  be  appropriated  by  the 
tissues,  for  all  the  authorities  I  have  noticed  upon  this  point  agree 
that  the  phosphates  leave  the  body  in  the  same  form  in  which  they 
enter  it  in  the  vegetable  food.  If  this  be  the  case,  the  objection 
to  the  reappropriation  of  these  materials,  on  account  of  the  dis- 
integration of  the  organic  matrix,  or  their  separation  from  organic 
matter  in  which  they  have  been  held,  is  without  a  shadow  of 
foundation. 

That  this  waste  of  the  lime  salts  of  the  deciduous  teeth  would 
be  contrary  to  the  economy  of  nature,  I  think  I  have  already  shown  ; 
and  that  it  is  contrary  to  other  analagous  processes  in  nutrition,  I 
think  I  shall  be  able  to  furnish  suffiicient  evidence. 

The  opinion  of  physiologists  generally  is  by  no  means  adverse 
to  this  view.  Lionel  S.  Beale  says:  "In  the  formation  of  muscle, 
for  instance,  from  lifeless  nutrient  pabulum  in  the  blood,  the  matter 
which  is  to  become  muscle  passes  through  these  different  conditions  : 

"  I.  That  of  a  soluble  nutrient  matter,  or  pabulum. 

"2.  Germinal  matter,  nucleus. 

"3.  Imperfectly  developed  formed  material. 

"  4.  Fully  developed  formed  material,  muscular  contractile  tissue. 

"5.  Disintegrated  formed  material,  which  becomes  slowly  re- 
duced to  a  soluble  state,  and  is  converted,  by  oxidation,  into  new 
substances,  some  of  which  pass  away,  while  others  in  their  turn 
become  pabulum  for  other  kinds  of  germinal  matter,  such  as  the 
white-blood  corpuscles  and  the  lymph  corpuscles." 

Here  Beale  makes  the  direct  statement  that  some  of  the  dis- 
integrated muscle  tissue  may  be  used  again  as  pabulum  for  germinal 
matter.  And  as  far  as  his  authority  goes  —  and  I  believe  there  is 
none  greater  —  the  question  is  already  settled  that  materials  which 
have  been  used  in  the  formation  of  one  tissue  may  be  afterwards 
appropriated  by  others.  Dunglinson,  Carpenter,  Dalton,  Flint 
and  Paget,  as  far  as  their  testimony  goes,  indirectly  confirm 
this  statement  of  Beale,  though  they  are  more  reticent  on  this 
point  than  Draper,  who  iterates  the  same  sentiment  in  these  words: 
"The  constitution  of  the  urine  proves  that  the  amount  of  muscular 
fibrin  destroyed  in  short  periods  of  time  is  very  great.  We  cannot 
estimate  the  hourly  consumption  at  less  than  62  grains.  Such  a 
waste  must  demand  an  equivalent  compensation,  if  the  animal 
mechanism  is  to  be  kept  unimpaired;  and  every  care  is  therefore 
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taken  to  omit  no  means  which  may  incidentally  offer  for  husbanding 
the  necessary  materials.  The  action  of  the  lymphatics  illustrates 
this  principle  significantly.  Passing  through  all  the  soft  solids, 
where  exudation  of  albumen  from  the  blood-vessels  can  take  place, 
they  collect  the  materials  that  would  otherwise  go  to  waste,  and  add 
thereto  many  of  the  products  arising  from  disintegration  and  decay 
of  the  soft  parts  themselves." 

In  regard  to  the  development  and  maintenance  of  the  adipose 
and  osseous  tissues,  he  says:  "From  the  phenomena  of  nutrition 
generally,  we  may  conclude  that  there  are  several  sources  from 
which  materials  for  these  purposes  may  be  derived;  a  part  may  be 
obtained  directly  from  the  food ;  a  part  may  be  manufactured  or 
fabricated  in  the  system  itself,  or  may  he  taken  from  sotne  locality 
therein,,  in  which  it  has  become  redundant  or  useless,  and  trans- 
ferred elsewhere  to  the  point  at  which  it  is  required." 

Again,  he  says  :  "  In  the  adult  the  sources  of  bone-earth  are 
twofold;  in  part  it  is  derived  from  the  food,  and  in  part  from  the 
remodeling  and  changes  of  the  bones  themselves." 

The  same  author  makes  the  following  clinching  statement, 
which,  if  possible,  is  still  more  to  the  point:  "As  to  the  sources 
from  which  phosphate  of  lime  are  derived,  though  doubtless  the 
food  offers  it  in  considerable  quantity,  there  are  many  reasons  for 
inferring  that  the  identical  portion  which  has  been  removed  from 
one  part  is  used  for  the  extension  of  another;  and  thus  we  may 
say  that  there  is  a  plastic  operation  continually  going  forward,  a 
remodeling,  so  as  to  adapt  the  structure  to  its  new  conditions  if  in 
a  growing  animal,  or  to  maintain  it  in  good  repair  if  in  an  adult." 

These  statements  of  Beale  and  Draper,  if  worthy  of  credence, 
are  sufficient  analogical  evidence  to  satisfy  me  that  the  calcific 
elements  of  the  deciduous  teeth  may  be  appropriated  in  building 
up  portions  of  the  permanent  teeth,  or  any  of  the  other  tissues  of 
the  body  that  require  calcareous  elements. 

So  also  Liebig:  "It  is  obvious  that  the  phosphoric  acid  which 
in  consequence  of  the  metamorphosis  of  tissues  is  produced  in  the 
form  of  soluble  alkaline  phosphates  must  re-enter  the  circulation 
of  this  class  of  animals  (the  graminivora).  It  is  then  employed  in 
forming  brain  and  nervous  matter,  to  which  it  is  essential,  and 
also,  no  doubt,  in  contributing  to  the  supply  of  the  earthy  part  of 
the  bones.    In  the  graminivora,  therefore,  whose  food  contains  so 
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small  a  portion  of  phosphates,  the  organism  collects  all  the  soluble 
phosphates  produced  by  the  metamorphosis  of  tissues,  and  employs 
them  for  the  development  of  the  bones  and  the  phosphorized 
constituents  of  the  brain ;  the  organs  of  excretion  do  not  separate 
these  salts  from  the  blood." 

We  have  seen  from  the  foregoing  — 

That  the  process  of  nutrition  is  carried  on  in  an  exceedingly 
prudent  and  economical  manner;  that  the  elements  taken  from  the 
deciduous  teeth  by  the  absorbents  are  not  degenerated  materials, 
nor  unfit  pabulum  for  other  tissues;  that  the  inorganic  substance  — 
common  salt  —  may  be  used  over  and  over  again,  subserving  an 
important  purpose  in  nutrition,  until  it  is  gradually  lost  with  the 
excrementitious  matters.  We  have  seen  that  portions  of  the  disinte- 
grated muscles,  which  are  composed  almost  entirely  of  organic 
matter,  may  be  converted  into  pabulum  for  other  tissues;  that  the 
same  identical  phosphates  may  be  used  indefinitely  by  animals 
whose  food  is  deficient  in  this  essential  ingredent;  and  finally  — 
which  is  still  more  significant  —  we  have  seen  that  these  lime  salts, 
of  the  deciduous  teeth,  are  taken  into  the  circulation  at  the  period 
of  life  when  these  elements  are  the  most  imperatively  demanded  in 
the  growth  of  the  young  animal. 

If  these  positions  have  been  maintained,  we  have  an  abundance 
of  analogical  evidence  to  conclude  that  the  calcific  elements  of  the 
deciduous  teeth  may  be,  and  are,  appropriated  by  the  incomplete 
parts  of  the  permanent  teeth,  or  by  any  other  tissue  which  may 
require  these  constituents  as  pabulum. 


REPORT 

ON 

Pathology  and  Surgery. 


l!v  II.  1 1' 1)1),  Ch.\irm.\n  of  the  Committkk. 


IX  the  report  of  this  Committee  for  1872,  attention  was  particu- 
larly called  to  the  limit  of  our  knowledge  relating  to  the 
causes  of  disease.  It  was  found  that  but  a  few  of  the  diseases  in 
the  long  catalogue  could  be  pointed  out  whose  causes  had  been 
definitely  determined.  Some  etiological  doctrines,  which  might  be 
designated  as  parasitic,  were  cursorily  discussed;  and  since  our  last 
convocation  we  find  that  the  public  mind  has  been  steadily  verg- 
ing toward  that  point  on  the  scientific  horizon  which  indicates  that 
the  parasitic  theory  of  disease  is  to  be,  in  the  immediate  future, 
the  most  prominent  of  the  theories  which  have  yet  been  broached 
upon  this  subject.  Several  works,  bearing  more  or  less  directly 
upon  this  subject,  have  been  pretty  generally  disseminated  during 
the  last  year,  and  it  will  perhaps  repay  the  labor  of  bestowing 
upon  them  a  passing  notice.  I'he  first  and  most  prominent  of 
these  is  Sanso?n  on  the  Antiseptic  System,  and,  secondly,  we  have 
Leber  and  Rottenstein  principally  upon  caries  of  the  teeth ;  whilst 
Wedl's  work  upon  the  Pathology  of  the  Teeth,  having  been  trans- 
lated and  placed  in  the  hands  of  the  profession  generally,  has  been 
studied  to  a  considerable  extent,  and  is  doubtless  having  its  proper 
influence  in  shaping  the  i)athological  ideas  and  opinions  of  those 
who  have  conned  its  well  written  pages.  Of  these  works,  Sansom's 
treats  of  Etiology  —  only  incidentally,  but  it  is  none  the  less  inter- 
esting or  valuable  on  this  account,  as  it  cannot  be  so  readily  sup- 
posed that  facts  which  have  reference  to  this  subject  are  as  liable 
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to  be  distorted  from  their  legitimate  use,  as  is  too  often  the  case 
when  authors  have  constructed  a  theory  and  then  attempt  to  make 
all  known  facts  harmonize  with  and  support  it. 

In  the  preface  the  author  makes  the  following  statement :  As 
regards  the  nature  of  the  causes  of  infectious  diseases,  it  will  be 
seen  that  I  go  with  him  (Dr.  Beale)  to  his  penultimate  but  not  to 
his  extreme  conclusions.  *  *  *  From  a  review  of  all  the  facts 
and  observations,  I  have  been  led  to  enunciate  the  theory  that  the 
poisons  of  spreading  diseases  are  extremely  minute  living  organ- 
isms, having  the  characteristics  of  vegetable  growths,  analogous  to 
the  minute  particles  of  vegetable  protoplasm,  whose  function  it  is 
to  disintegrate  and  convert  complex  organic  products ;  owing  their 
specific  properties,  in  the  special  diseases,  not  to  any  botanical 
peculiarities,  but  to  the  characters  implanted  in  them  by  the  soil 
in  which  they  first  sprang  from  innocent  parents,  and  from  which 
they  are  transmitted — this  soil,  except  in  the  case  of  their  earliest 
origin,  being  the  fluids  of  the  animal  body." 

The  points  to  which  we  would  particularly  call  attention  in  this 
enunciation  of  theoretical  views  are  :  First.  That  spreading  dis- 
eases are  due  to  the  action  of  minute  living  organisms;  secondly^ 
that  these  organisms  have  the  characteristics  of  vegetable  growths; 
and,  thirdly,  that  their  specific  characters  are  not  due  to  botanical 
peculiarities,  but  to  characters  communicated  to  them  by  the  soil 
in  which  they  first  originated  —  the  soil,  except  in  the  case  of  their 
earliest  origin,  being  the  fluids  of  the  animal  body. 

The  first  of  these  propositions,  so  far  as  certain  diseases  are 
concerned,  will,  as  a  general  thing,  be  conceded  to  be  true  without 
controversy.  As  to  the  second,  the  author  is  careful  not  to  state 
positively  that  they  are  vegetable  forms,  but  we  are  led  to  believe 
that  he  regards  them  as  such,  though  the  evidence  upon  that  point 
is  not  sufficiently  demonstrated  to  warrant  an  unequivocal  state- 
ment of  that  character. 

Beale  holds  that,  so  far  as  the  cause  of  contagious  fevers  are 
concerned,  they  are  not  produced  by  vegetable  forms,  but  by  liv- 
ing animal  matter,  which  originates  in  the  animal  body,  and  which 
has  descended  from  a  bioplasm  which  was  originally  in  a  healthy 
state.  We  do  not  consider  this  difference  of  opinion  between 
Beale  and  Sansom,  as  to  the  vegetable  or  animal  feature  of  the 
causative  agents,  as  of  very  great  importance,  as  it  is  scarcely  pos- 
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sible  to  distinguish  the  one  from  the  other  in  these  low  forms  of 
life.  Sansom  lays  much  stress  upon  the  fact  that  these  causative 
agents  simulate  the  various  ferments  very  closely,  and  that  they 
are  therefore  vegetable ;  but  Williamson  has  lately  shown  very 
good  reasons  for  believing  that  these  ferments  are  themselves  ani- 
mal, instead  of  belonging  to  the  vegetable  world,  as  has  been 
generally  supposed. 

The  third  proposition  involves  within  itself  problems  of  extreme 
interest,  in  a  philosophical  point  of  view,  the  principal  feature  of 
which  approaches  very  nearly  a  corollary  which  naturally  flows 
from  Beale's  proposition,  that  these  living  agents,  in  the  produc- 
tion of  contagious  fevers,  were  descendants  of  a  living  bioplasm, 
which  was  perfectly  healthy,  and  which  was  not  able  to  communi- 
cate this  or  any  other  form  of  disease. 

The  question  which  arises  here  for  solution  is.  Can  a  vegetable 
or  animal  germ  be  so  influenced  by  surrounding  circumstances  as 
to  determine  its  development  into  a  vegetable  or  animal  form 
which  shall  differ  essentially  from  the  parent  stock  ? 

Both  of  these  statements  would  indicate  that  these  authors 
suppose  this  to  be  possible,  and  that  the  germ  of  one  species  may 
be  developed  into  a  form  which  clearly  belongs  to  another  species 
without  resorting  to  those  slow  and  equivocal  influences  which 
figure  in  Darwin's  doctrines  of  natural  selection  to  bring  about 
this  specific  change,  for  Sansom  reports  several  cases  in  which  this 
actually  takes  place.  Trecul  and  Hallier  are  quoted  to  show  that 
pennicilium,  cultivated  from  lemon,  was  developed  into  yeast  cells, 
aspergillus,  ascophora,  etc. ;  whilst  mucor  and  palmella  have  also 
produced  yeast  cells,  by  a  peculiar  cultivation.  If  these  different 
species  may  be  thus  produced  from  the  same  germs,  who  shall  be 
able  to  say  where  these  changes  will  be  limited.^  Can  we  not 
reasonably  suppose  that  if  these  changes  do  take  place,  as  here 
stated,  in  species,  generic  changes  may  also  be  brought  about  by 
surrounding  the  developing  germ  with  other  conditions,  differing 
more  widely  still  from  those  which  would  seem  to  determine  its 
development  in  its  ancestral  form  ? 

Though  there  seems  to  be  some  evidence  in  favor  of  the  views 
put  forth  by  Beale,  relating  to  this  question,  still  it  has  not  yet 
been  clearly  demonstrated  that  such  changes  can  be  thus  wrought 
in  living  beings  as  to  so  completely  change  their  nature  that  the 
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offspring  of  a  healthy  bioplasm  shall  become,  whilst  still  livings 
capable  of  propagating  other  living  beings,  which  are  deadly  poisons 
to  the  parent  stock.  We  do  not,  however,  propose  to  spend  time  in 
theorizing  upon  this  subject,  but  only  desire  to  bring  before  the 
Association  the  doctrinal  points  bearing  upon  the  cause  of  disease 
which  are  found  in  this  work ;  and  as  the  propagation  of  one 
vegetable  from  a  germ  which  belongs  to  another  species  seemed 
to  point  to  the  same  law  as  the  one  indicated  by  Beale,  we  have 
taken  the  liberty  of  placing  them  side  by  side  for  examination. 
It  is  possible  that  these  seeming  vegetable  mutations  may  be 
accounted  for  by  applying  the  well-known  law  of  intermedial  forms 
which  obtain  frequently  in  the  lower  orders  of  the  animal  creation 
during  the  developmental  process. 

Leber  and  Rottenstein  have  enunciated  no  doctrine  which  can 
be  declared  to  be  entirely  new  in  their  book  upon  the  causes  of 
caries,  but  they  have  collected  facts  connected  with  investigations 
upon  this  subject,  and  have  used  them  very  fairly,  we  think,  in 
support  of  their  theory  of  caries,  which  recognizes  the  leptothrix 
buccalis  as  an  active  agent  in  the  progress  of  this  disease. 

Experiments  also  instituted  by  themselves  seem  to  confirm  this 
view.  They  do  not,  however,  believe  that  this  parasite  is  capable 
of  producing  caries  in  teeth,  but  attribute  the  initiatory  steps  to 
the  action  of  acids.  They  find  this  parasite  in  the  dentinal  tubuli 
in  nearly  all  cases  of  soft  caries,  whilst  in  dry  caries  they  think 
acids  may  be  the  sole  cause.  By  experiment  they  find  that  this 
parasite  flourishes  most  luxuriantly  in  acid  solutions.  They  like- 
wise believe  that  lactic  acid  is  the  one  most  commonly  found  in 
the  mouth,  and  that  this  is  usually  formed  in  the  oral  cavity. 

Wedl's  views  were  hinted  at  in  the  last  yearly  report  of  the 
Committee.  It  is  well  known  that  he  is  not  in  accord  with  Leber 
and  Rottenstein  upon  this  subject.  He  acknowledges,  however, 
that  fungi  are  nearly  always  present  in  soft  caries ;  that  they  pene- 
trate into  the  dentinal  tubuli ;  in  fact,  he  plainly  states  that  "  the 
proliferations  of  the  elements  of  the  fungus  without  doubt  pene- 
trate and  expand  the  dentinal  canals  ;  but  according  to  my  observa- 
tions this  cannot  occur  until  the  decalcification  of  the  dentine  is 
complete,  or  at  all  events  until  the  beginning  of  this  process." 

Now  if  these  fungi  penetrate  and  expand  the  dentinal  canals,  it 
seems  evident  that  they  must  exert  some  influence  in  determining 
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the  extent  and  direction  of  the  carious  process;  and  this  is  about 
all  that  is  claimed  for  them  by  Leber  and  Rottenstein. 

Now,  if  they  expand  the  dentinal  canals,  it  is  at  once  evident 
that  the  fluids  of  the  mouth  will  come  more  readily  in  contact 
with  the  dentinal  structure,  and  as  an  inevitable  consequence  — 
when  acid —  they  will  accelerate  the  process  of  decay.  In  another 
place  he  says  :  "  If  the  continuity  of  the  enamel  membrane  is  inter- 
rupted by  fissures  in  the  enamel,  or  has  become  brittle  or  friable, 
in  consequence  of  the  i)resence  of  leptothrix  masses,"  etc.  Now, 
if  leptothrix  masses  may  cause  the  enamel  membrane  to  become 
brittle  and  friable  in  consequence  of  their  presence,  how  is  this 
change  in  the  membrane  brought  about  ?  From  our  knowledge 
of  the  habits  of  fungous  growths  we  should  answer :  By  draw- 
ing their  sustenance  from  the  structure  of  the  membrane  and 
preying  upon  the  corny  cellular  elements  of  which  it  is  composed. 
If,  then,  these  leptothrix  masses  are  capable  of  preying  upon  and 
destroying  the  integrity  of  the  structure,  why  may  they  not  also 
prey  upon  and  destroy  the  organic  matter  found  in  the  dentinal 
structure  ?  In  view  of  all  the  evidence  adduced,  we  are  inclined 
to  the  opinion  that  these  masses  of  leptothrix  do  exert  an  active 
influence  in  the  process  of  dental  decay. 

In  this  connection  it  seems  proper  to  call  attention  to  Mr. 
Hutchinson's  work  upon  Syphilitic  Diseases  of  the  Eye  and  Ear. 
Referring  to  the  symptoms  of  hereditary  syphilitic  disease  in  chil- 
dren, the  author  says :  "  By  far  the  most  reliable  amongst  the 
objective  symptoms  is  the  state  of  the  permanent  teeth."  He 
states  that  although  the  deciduous  teeth  may  present  peculiarities 
they  show  nothing  which  is  pathognomonic.  The  central  incisors 
of  the  second  set  are,  according  to  this  author,  the  test  teeth.  He 
states  that  in  syphilitic  patients  these  teeth  are  usually  short  and 
narrow,  with  a  broad  vertical  notch  in  their  edges,  and  their  cor- 
ners rounded  off.  Horizontal  notches  or  furrows  are  often  seen, 
but  these  have  nothing  to  do  with  syphilis.  . 

Many  cases  are  reported  by  the  author  which  have  fallen  under 
his  observation,  and  which  seem  to  support  his  theory.  Neverthe- 
less we  must  remember  that  Mr.  Hutchinson  is  a  surgeon  in  a 
London  hospital,  and  attends  principally  to  syphilitic  patients; 
and  it  may  be  possible  that,  as  in  the  case  of  the  Lostorfer  syphi- 
litic corpuscles,  these  notched  teeth  will  be  found  in  other  forms 


PATHOLOGY   AND   SURGERY  H.  JUDD. 


55 


of  disease.  If  the  attention  of  the  dental  profession  be  turned  to 
this  subject  it  is  to  be  hoped  that  this  question  will  be  set  at  rest 
as  satisfactorily  as  was  that  of  the  I.ostorfer  corpuscle  by  the  sub- 
sequent investigations  of  Strieker. 

A  discovery  made  by  a  Dr.  Lewis  bids  fair  to  result  in  the 
establishment  of  the  cause  of  one  more  disease  whose  etiological 
relations  have  heretofore  been  unknown.  It  is  found  that  in  chy- 
luria,  a  disease  quite  prevalent  in  Brazil,  and  also,  we  believe,  in 
some  parts  of  the  East  Indies,  a  parasite  of  the  species  filaria  is 
always  found  in  the  blood.  Although  there  can  be  but  little  doubt 
as  regards  the  relation  of  the  disease  to  this  haematazoon,  still,  more 
observations  are  needed  to  place  it  beyond  all  doubt.  From  the 
great  prominence  which  has  been  given  to  this  doctrine  of  the 
parasitic  causation  of  disease  in  this,  and  especially  in  the  report 
of  last  year,  it  might  be  inferred  that  the  production  of  disease  by 
other  causes  was  to  be  entirely  ignored. 

Whilst  disclaiming  all  such  intentions,  we  are,  however,  ready 
to  admit  that  nearly  all  progress  toward  the  solving  of  the  myste- 
ries connected  with  these  etiological  questions  has  been  made  in 
this  direction,  and  hence  the  prominence  given  in  these  reports  to 
these  causative  agents. 

Leaving  this  branch  of  the  subject  with  the  foregoing  remark, 
we  proceed  to  an  examination  of  some  of  the  phenomena  of  dis- 
ease. Interesting  questions  relating  to  pathological  processes  pre- 
sent themselves  for  discussion  on  every  hand.  Inflammation  has 
ever  attracted  the  attention  of  investigators,  and  has  ever  held  a 
very  prominent  position  among  diseased  conditions.  No  study 
connected  with  pathological  research  has  ever  presented  more 
points  of  interest  than  this.  Mr.  Paget  states,  in  his  lectures  upon 
Surgical  Pathology^  that  "  it  is  no  more  than  the  truth,  which  Mr. 
Travers  has  well  expressed  in  his  work  on  the  Physiology  of  l7iflam- 
mation  and  the  Healing  Process^  '  that  a  knowledge  of  the  phe- 
nomena of  inflammation,  the  laws  by  which  it  is  governed  in  its 
course,  and  the  relations  which  its  several  processes  bear  to  each 
other,  is  the  keystone  of  medical  and  surgical  science.'  "  J.  Bour- 
don Sanderson,  who  wrote  the  article  on  inflammation  in  the  last 
edition  of  Holmes  Surgery^  defines  inflammation  as  follows  :  "  By 
the  process  of  inflammation  I  understand  the  succession  of  changes 
which  occurs  in  a  living  tissue  when  it  is  injured,  provided  that  the 
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injury  is  not  of  such  a  degree  as  at  once  to  destroy  its  structure  and 
vitality." 

Rindfleisch,  in  Pat/w/ogiail Histology,  upon  the  same  subject, 
says:  "If  the  organism  is  injured,  or  meets  with  any  other  suffi- 
ciently powerful  irritation  at  any  point,  this  has,  as  a  consequence, 
for  the  point  nearest  affected,  a  series  of  changes  which  we  desig- 
nate as  the  inflammatory  process."  We  propose  to  spend  a  short 
time  in  the  examination  of  some  of  the  phenomena  presented  in 
inflammation,  the  processes  which  take  place,  and  the  structural 
changes  which  ensue.  We  do  not  propose  to  examine  all  of  the 
phenomena  which  have  been  described  by  authors,  but  it  is  our 
purpose  to  delineate  particularly  certain  appearances  which  have 
given  rise  to  discussion,  as  different  results  seem  to  have  been 
attained  by  different  observers  in  their  investigations.  It  had  been 
observed  that,  when  a  living  tissue  was  irritated,  contraction  of  the 
vessels  of  the  part  took  place;  and  this  was  generally  conceded  to 
be  the  first  visible  phenomenon  presented  in  the  inflammatory 
process.  Keeping  watch  of  the  vessels  of  the  irritated  part,  it  was 
observed  that  after  a  certain  time  the  vessels  began  to  dilate,  and 
this  process  of  dilatation  went  on  until  they  were  found  to  have 
reached  a  size  much  larger  than  they  were  in  the  normal  state. 
Various  speculations  were  indulged  in  to  account  for  this  disten- 
sion of  the  vessels,  the  favorite  of  which  was  that  it  was  due  to  an 
exhaustion  of  the  contractile  power  of  the  muscular  fibers  in  the 
walls  of  the  vessels,  consequent  upon  the  previous  contraction. 
Subsequent  observations  established  the  fact  that  whilst  the  vessels 
in  some  cases  remained  contracted  for  hours,  in  others  the  con- 
traction was  evanescent,  and  dilatation  soon  supervened.  Pushing 
the  investigation  still  farther,  it  was  finally  conceded  that  in  some 
cases  the  contraction  and  subsequent  dilatation  took  place  so 
nearly  together  that  the  contractile  period  could  not  be  easily 
seen ;  and  one  step  farther  in  this  direction  led  to  the  doctrine 
generally  held  at  this  day,  which  declares  that  dilatation  takes 
place  as  a  consequence  of  irritation,  in  many  cases  without  any 
previous  contraction  of  the  vessels.  It  will  at  once  be  seen  that 
the  establishment  of  this  fact  necessitates  an  abandonment  of  the 
previous  doctrines  relating  to  the  philosophy  of  the  dilatation.  It 
might  be  remarked,  in  explanation  of  these  changing  theories,  that 
they  were  both  formed  upon  correct  observations,  but  the  source 
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of  error  in  the  former  consisted  in  coming  to  general  conclusions 
from  data  which  were  too  limited  to  warrant  them.  The  fact  that 
irritation  of  a  part  sometimes  produced  a  contraction  of  the  ves- 
sels by  no  means  proved  that  every  kind  and  degree  of  irritation 
produced  this  result.  So  far  as  is  known  at  this  day,  the  dilatation 
of  the  vessels  of  the  part  is  the  first  constant  visible  phenomenon 
in  inflammation  of  vascular  tissues,  and  perhaps  of  non-vascular 
tissues  also.  It  has  been  objected  that,  as  inflammation  takes 
place  in  non-vascular  tissues  such  as  the  cornea,  in  such  cases  it  is 
impossible  that  a  dilatation  of  the  vessels  of  the  part  should  take 
place.  But  it  is  observed  by  Mr.  Paget  that  in  such  cases  dilata- 
tion of  the  vessels  lying  adjacent  to  the  parts  takes  place;  and  as 
these  are  the  vessels  which  carry  nutritious  material  to  these  tis- 
sues, they  are  in  reality  the  vessels  of  the  part,  though  they  are  not 
in  the  part,  which  is  inflamed.  We  would  suggest,  however,  that 
though  there  are  no  vessels  which  carry  red  blood  in  the  cornea, 
still  there  are  channels  which  convey  the  serum  of  the  blood  to 
this  tissue ;  and  it  is  well  known  that  these  vasaserosa  do  dilate, 
during  the  time  that  the  part  is  inflamed,  to  such  extent  that  red 
blood  circulates  freely  through  these  serous  channels.  Another 
appearance  presented  which  has  given  rise  to  conflicting  opinions 
is  the  change  which  takes  place  in  the  motion  of  the  blood.  It 
was  formerly  generally  held  that  there  was  an  acceleration  of  the 
motion  of  the  blood  when  there  was  a  contraction  of  the  vessels, 
and  many  ingenious  theories  were  constructed  to  explain  this  phe- 
nomenon ;  but  instead  of  explaining  it,  at  this  day  pathologists  are 
nearly  unanimous  in  the  belief  that  the  blood  stream  is  actually 
slower  when  the  vessels  are  contracted  than  it  is  in  the  normal 
state,  whilst  an  acceleration  of  the  current  takes  place  when  dila- 
tation first  commences,  but  that  it  then  gradually  grows  slower  and 
slow^er  until  stagnation  supervenes ;  but  the  cause  of  this  retarded 
movement  and  final  stasis  is  not  fully  understood.  A  third  point 
in  the  study  of  inflammation  relates  particularly  to  the  infiltration 
of  the  tissues  of  the  inflamed  part  with  fluids  and  corpuscular 
elements  which  are  derived  from  the  blood.  The  principal  con- 
troversy in  relation  to  this  infiltration  has  arisen  in  reference  to  the 
corpuscular  or  cellular  elements  found  in  it,  and  which  were  for- 
merly known  as  exudation  corpuscles.  Virchow  supposed  they 
were  produced  by  a  proliferation  of  the  stable  connective  tissue 
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corpuscles ;  but  when  von  Recklinghausen  discovered  the  wander- 
ing cells  in  connective  tissue,  and  demonstrated  their  migratory- 
habits,  and  when  the  doctrine,  propounded  by  Addison  in  1842, 
and  by  Waller  in  1846,  and  still  again  by  Cohnheim  in  1868,  finally 
made  its  impress  upon  the  public  mind,  it  began  to  be  recognized 
that  these  exudation  corpuscles  were  leucocytes  which  had  escaped 
from  the  vessels  and  become  wandering  cells,  and  that  when  the 
inflammatory  action  progressed  to  a  certain  point  they  became  pus 
corpuscles.  The  opposing  doctrines  then,  relating  to  the  origin 
of  the  pus  cells,  were  :  that  of  Virchow,  who  referred  them  to  a 
proliferation  of  the  fixed  connective  tissue  corpuscle,  and  that  of 
Cohnheim,  who  contended  that  they  were  white  blood  corpuscles 
which  had  escaped  from  the  vessels. 

This  controversy  seemed  for  a  while  upon  the  point  of  being 
decided  in  favor  of  Cohnheim's  theory;  but  the  observations  of 
Strieker  and  others  established  the  fact  that  the  fixed  cells  of  the 
connective  tissue  do  sometimes  proliferate,  and  it  is  now  generally- 
conceded  that,  although  a  great  majority  of  pus  cells  do  escape 
from  the  vessels  in  the  form  of  leucocytes,  some  are  also  derived 
from  the  other  source. 

As  it  is  now  well  settled  that  leucocytes  become  pus  corpuscles, 
the  question  very  naturally  arises  as  to  the  time  in  the  history  of 
this  organism  when  this  change  takes  place,  and  likewise  as  to  the 
nature  of  the  change.  The  microscope  fails  to  respond  to  this 
demand  made  upon  its  almost  illimitable  powers.  That  there  is  a 
difference  between  the  two  is  evident.  The  leucocyte  is  capable  of 
being  organized  into  other  tissues,  whilst  the  pus  cell  has  no  such 
potentiality.  If  the  pus  cell  is  a  degenerated  leucocyte,  how  far 
has  the  degeneration  to  proceed  before  it  should  be  called  pus  ? 
Although  it  would  seem  that  the  degeneration  suffices  to  unfit  it 
for  organization,  it  has  not  proceeded  far  enough  to  unfit  it  for 
proliferation,  for  the  capacity  of  pus  cells  to  multiply  themselves 
seems  to  be  well  established ;  consequently  they  are  not  dead  leu- 
cocytes. The  intimation  put  forth  by  Paget,  that  the  commence- 
ment of  a  fatty  degeneration  in  the  corpuscles  marks  the  line 
between  the  leucocyte  and  the  pus  corpuscle,  is  totally  unsatisfac- 
tory, and  rests  upon  no  data  sufficiently  authentic  to  entitle  it  to 
credit,  whilst  it  is  opposed  by  the  probability  that  when  leucocytes 
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have  degenerated  so  as  to  manifest  a  fatty  metamorphosis,  their 
proliferatory  powers  will  already  have  been  lost. 

Among  the  processes  which  take  place  during  the  course  of  an 
inflammation  is  a  breaking  down  of  the  connective  tissues  of  a 
part,  especially  in  case  of  the  formation  of  abscess.  After  tissues 
are  thoroughly  infiltrated  with  the  inflammatory  exudation,  the 
corpuscular  elements  gather  together  and  the  connective  tissue 
elements  dissolve  or  break  down,  and  the  space  thus  formed  fills 
with  pus.  What  determines  the  point  of  convergence,  and  what 
force  moves  the  cells  to  this  common  center.?  And  again,  we 
would  ask,  what  determines  the  liquefaction  of  the  connective 
tissues  at  this  point.?  Is  the  dissolution  effected  by  the  action  of 
the  cellular  elements  which  become  pus  corpuscles,  or  is  it  caused 
by  an  interference  with  the  circulation  of  the  blood  in  the  part, 
thus  depriving  it  of  its  nutritive  material  ? 

In  relation  to  the  first  question,  Rindfleisch  states  that  the 
spontaneous  mobility  of  the  cells  is  brought  into  play.  We  have 
become  accustomed  to  speak  of  this  spontaneous  motion  of  leuco- 
cytes, but  in  our  anxiety  to  explain  every  mystery  we  may  press 
this  doctrine  too  far;  for  whilst  acknowledging  their  locomotive 
powers,  we  hesitate  to  endow  them  with  that  half-reasoning  con- 
sciousness which  would  be  required  to  direct  their  course  and 
guide  them  to  a  common  center.  Nor  can  we  see  clearly  how  a 
transudation  from  the  vessels  could  suffice  to  determine  the  point 
of  the  accumulation  as  suggested  by  the  above-mentioned  author. 
This  author  also  inclines  to  the  view  that  the  dissolution  of  the 
tissues  in  case  of  abscess  is  due  to  a  disturbance  of  the  nutrition 
of  the  part. 

J.  Bourdon  Sanderson  says,  in  relation  to  these  questions,  that 
they  cannot  as  yet  be  satisfactorily  explained,  but  remarks  that 
the  leucocytes  seem  to  have  a  tendency  to  move  away  at  right 
angles  from  the  long  axes  of  the  vessels  from  which  they  have 
escaped ;  and  he  also  remarks  that  they  have  the  power  of  sur- 
rounding concrete  matter  with  their  own  substance,  and  dissolving 
it ;  and  further  on  he  states  that  "  It  has  not  yet  been  demonstrated 
that  these  leucocytes  actually  prey  upon  the  nutritious  constituents 
of  the  slough,  but  it  certainly  appears  as  if  they  determined  its 
liquefaction."  In  relation  to  the  structural  changes  which  ensue 
in  the  formation  of  abscess,  we  would  also  notice  a  structural 
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change  which  takes  place  around  the  central  focus,  and  which  is 
brought  about  by  an  organization  of  the  inflammatory  infiltrate  of 
that  part  which,  instead  of  breaking  down  into  pus,  forms  a  new 
connective  tissue  within  the  interstices  of  the  old  tissue  elements ; 
and  this  has  been  designated  in  certain  locations  as  an  enveloping 
sac.  An  illustration  of  this  may  be  seen  in  abscesses  located  at 
the  apices  of  the  fangs  of  teeth  ;  that  is  to  say,  in  alveolar  abscesses. 
After  an  abscess  has  been  opened,  and  the  pus  evacuated,  organiza- 
tion takes  place  close  to  the  limits  of  the  abscess,  and,  as  Rind- 
fleisch  has  it,  "  embryonal  connective  tissue  quickly  forms,"  which 
thickens,  and  upon  which  granulations  appear ;  from  which,  accord- 
ing to  the  last-mentioned  author,  are  produced  skin,  epidermis, 
vessels,  etc. 

The  production  of  vessels  in  these  new  formations  takes  place 
rapidly,  whilst  the  formation  of  nerves,  lymphatics,  etc.,  takes  place 
more  slowly. 

It  has  been  a  mooted  question  whether  epithelium  can  be  pro- 
duced from  granulation  tissue  without  the  influence  of  contiguous 
epithelial  structures.  It  is  true  that  in  the  healing  of  wounds  the 
formation  of  epithelium  seems  to  take  place  usually  from  the  edges 
of  the  granulated  surface ;  and  it  is  therefore  held  by  Billroth  that 
epithelium  is  only  produced  in  contact  with  epithelial  tissues.  But 
in  all  matters  pertaining  to  pathological  histolog}%  Rindfleisch's 
views  are  entitled  to  the  highest  consideration ;  and  he  states  that 
it  has  been  repeatedly  observ^ed  that  small  spots  of  epithelium 
appear  at  some  distance  from  the  edges,  which  grow  and  finally 
coalesce  with  the  marginal  formations ; "  and  in  another  place  he 
states  that  the  outermost  layer  of  the  granulation  tissue  constitutes 
itself  epithelium.  We  would  suggest,  however,  that  the  evidence 
adduced  in  reference  to  the  epithelial  spots  which  make  their 
appearance  upon  the  granulation  tissue  at  a  distance  from  the 
margin  of  the  granulated  surface  is  not  sufficient  to  settle  this 
controverted  point,  especially  since  it  is  now  well  known  that  epi- 
thelial scales,  apparently  dry,  scattered  upon  a  granulating  surface, 
take  root  and  grow,  thus  forming  islets,  as  it  were,  of  epithelial 
formation ;  and  it  would  be  easy  to  account  for  the  appearance  of 
the  spots  noticed  by  Rindfleisch  upon  the  supposition  that  epi- 
thelial scales  had  been  sown  in  those  locations  by  accident  —  an 
occurrence  which  must  often  happen, —  and  that  they  had  taken 


PATHOLOGY  AND  SURGERY  


DISCUSSIONS. 


6i 


root  and  manifested  themselves,  through  their  proliferation,  in  the 
production  of  the  spots  referred  to  above. 

Before  closing  this  report,  we  would  state  that  there  is  a  fair 
prospect  of  important  results  consequent  indirectly  upon  the 
observation  of  Lostorfer  upon  syphilitic  blood. 

Whilst  making  examinations  of  the  blood  of  different  indi- 
viduals, in  order  to  test  the  truth  of  Lostorfer's  doctrine,  Strieker 
observed  certain  appearances  which  induced  him  to  continue  his 
researches  in  that  direction,  and  he  has  already  published  several 
articles  under  the  head  of  "  Pathology  of  the  Blood,"  which 
promise  to  be  of  great  interest  when  supplemented  by  others 
which,  we  understand,  are  yet  to  follow.  We  regret  that  we  are  not 
able  to  give  in  this  report  a  summary  of  what  he  has  already 
written  upon  this  subject. 

Although  but  comparatively  few  points  have  been  touched  upon 
in  this  summary  view  of  our  knowledge  relating  to  the  study  of 
pathology,  still  we  hope  it  will  suffice  to  bring  before  the  Associa- 
tion interesting  questions  for  discussion,  and  perhaps  give  direction 
to  further  investigation  and  thought. 


DISCUSSIONS. 


Dr.  Atkinson  :  I  desire  to  congratulate  this  body  on  having 
among  them  a  man  who  is  capable  of  presenting  such  a  paper  as 
that  to  which  we  have  just  listened. 

We  have  been  dealing  with  Function.,  which  means  the  action 
of  organ  or  body.  Function  brings  us  to  Protoplasm,  in  which 
leucocytes  and  every  other  functioning  body  has  its  birth. 

Right  here,  I  must  dogmatize  a  little,  in  stating  basal  facts. 
Protoplasm  is  proteinaceous  substance.  I  will  try  to  nominate 
the  process  in  serial  order,  and  some  misapprehensions  of  ob- 
servers, writers  and  speakers  on  this  point.  We  say  we  have  first 
cells.,  which  live  in  protoplasm ;  out  of  these  are  constructed  fila- 
ments;  these,  bound  together,  form  fascicles ;  these  constitute 
organs.,  and  these  in  their  turn  are  corelated  into  systems  —  all  of 
which  are  but  channels  of,  or  factors  of,  function^  in  their  order  and 
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degree.  All  these,  in  working  harmoniously  together,  lay  the  foun- 
dation of  Physiology^  irregular  expressions  of  which  we  call  Path- 
ology, or  Disease.  To  understand  this,  it  will  be  well  to  bear  in 
mind  Function  in  general,  and  Function  in  particular.  And  that 
we  may  get  at  particular  functions,  permit  me  to  begin  at  the 
small  end  of  Function,  and  nominate  the  serial  order  to  the  end  of 
the  changes  so  named. 

I.  Atoms  unife^  in  definite  measure,  under  the  influx  of  the 
endowment  of  Power  to  unite.  Atoms  so  combined  form  II. 
Molecules.  Molecules,  in  aggregations,  produce  III.  Granules. 
And  these,  when  regularly  arranged,  produce  IV,  Cells.  Orderly 
arrangements  of  cells  produce  V.  Tissues.  Due  adjustments  of 
these  tissues  produce  VI.  Organs.  And  co-ordinations  of  organs 
constitute  VII.  Systems. 

Thus  it  is  plain  that  pathological  actions  involve  atomic,  mole- 
cular, granular,  cellular,  organic  and  systemic  deflections,  which 
must  be  taken  into  the  account  if  we  wish  to  comprehend  either 
physiological  or  pathological  manifestation. 

Irrigation  and  desiccation  lie  at  the  basis  of  all  nutrition ;  I 
mean  the  use  of  water —  H2  O. 

According  to  the  laws  of  Type,  protoplasm  is  endowed  with 
certain  potentialities  which  may  be  helped  or  hindred,  arrested  or 
killed,  during  the  efforts  to  fill  out  and  complete  the  production  of 
the  factors  of  function,  in  accordance  with  the  supplying  or  with- 
holding of  enabling  circumstances  and  conditions.  If  we  recognize 
red  and  white  blood  corpuscles  as  agents  in  function,  and  that 
function  (feeding)  occurs  only  in  protoplasm,  we  shall  be  enabled 
to  grasp  the  fundamental  truth  of  nutrient  function. 

The  difficulty  of  the  whole  question  depends  upon  lack  of  clear- 
ness of  perception  of  the  objects  under  obser\^ation,  and  ambiguity 
of  nominating  bodies  and  processes  observed  and  discussed. 

Mulberry-mass  has  been  treated  of  as  a  product  of  an  ended 
process,  when  it  is  but  an  evanescent  stage  of  metamorphic  process, 
that  may  be  physiological  or  pathological  in  indication,  according 
to  the  circumstances  in  which  it  is  found.  Surplus  of  water  (H2  O) 
lies  at  the  base  of  all  dilution,  and  excess  or  deficiency  of  water 
is  the  initial  of  all  pathological  change. 

If  you  place  the  blood  corpuscles  so  that  water  will  pass  over 
them,  you  may  see  the  globular  corpuscles  become  enlarged  and 
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granulated.  They  appear  to  have  nuclei,  and  at  the  periphery 
you  see  a  ring,  then  another  and  another,  until  it  has  expanded 
beyond  the  size  it  was,  thus  disproving  wall  or  pellicle;  and  when 
it  bursts,  and  discharges  the  nuclei,  it  resembles  vegetable  dehis- 
cent scattering  of  spores. 

Take  them  before  bursting,  and  desiccate  them,  and  you  re- 
verse the  process,  and  the  granules  gradually  disappear,  until  the 
corpuscle  regains  its  normal  dimensions  and  appearances.  If  we 
now  drop  it  into  living  flesh-protoplasm,  it  is  ready,  with  the  pro- 
toplasm, to  become  an  element  of  the  destined  tissue  of  the  part. 

A  red  corpuscle  is  a  compressed  sphere,  and  looks  to  the  novice 
as  if  it  had  a  well-defined  nucleus ;  but  you  may  prove  its  trans- 
parency by  shifting  the  stage  or  the  light,  and  watching  it  during 
the  change,  which  shows  the  supposed  nucleus  to  be  but  the  efl'ect 
of  diffraction  of  the  pencil  of  light. 

In  the  corpuscular  and  fluid  portions  of  the  blood-stream,  we 
have  the  foundation  of  physiology  and  all  its  modifications. 

The  young  corpuscle  makes  its  advent  into  the  "life  current," 
and  ripens  into  a  fit  subject  for  migration.  It  leaves  the  vascular 
domain  in  the  disputed  territory  between  arteries  and  veins,  and 
escapes  the  capillaries  into  the  sea  of  pabulum  in  the  extravas- 
cular  domain  of  cell-territory.  If  it  find  kindly  reception,  it  at 
once  takes  up  its  abode  in  the  new  neighborhood,  and  is  soon 
made  into  tissue  by  taking  the  place  of  its  immediate  predecessor, 
who  in  turn  pushes  his  next  in  file  further  toward  the  peripheral 
end  of  the  fiber  of  tissue,  and  so  on  in  order ;  so  that  the  oldest  in 
the  fiber  may  be  shed  as  epithelial  corpuscle,  to  serve  the  destined 
purpose  of  moulting. 

Atoms  have  intelligence,  and  are  the  Master's  first  workmen. 
Molecules  also  have  intelligence,  but  of  a  more  complicated  nature, 
and  are  workmen  of  next  degree.  The  power,  or  endowment,  by 
which  atoms  unite  in  forming  molecules,  is  expressed  in  a  series  of 
measures  called  bonds.  The  satisfaction  of  these  bonds  of  desire 
to  unite,  gives  us  the  nature  and  character  of  the  molecules  formed 
by  saturation  or  satisfaction  of  these  bonds  resident  in  atoms,  and 
ready  to  be  "  whipped  "  into  activity  by  the  lash  of    spirit-power ^ 

This  "  genesis  of  molecules  "  is  the  result  of  satisfying  atomic 
monads,  diads,  triads,  tetrads,  quintads,  etc.  etc.,  to  the  end  of  the 
•chapter  of  the  endowment  of  power  to  unite  and  to  separate,  and 
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reunite  on  a  new  and  higher  or  lower  basis  of  bonds.  But  time 
and  your  patience  and  attention  would  fail  were  I  to  pursue  the 
witching  beckonings  into  the  depths  of  the  laws  and  processes  of 
organology. 

The  brother  who  read  the  paper  mistook  a  condition  for  a 
cause  of  disease.  It  can,  at  most,  be  but  the  occasion  of  the 
deflected  nutrition,  which  he  calls  "parasitic  disease." 

He  also  invokes  the  "  inflammatory  "  process  as  caused  by  the 
presence  of  the  "  parasite."  There  is  not  time  to  upset  and  recast 
the  doctrines  of  this  interesting  form  of  perverted  function^  which 
is  called  "inflammation,"  or  I  should  be  glad  and  most  happy  to 
enter  fully  into  it,  for  the  benefit  of  those  who  read  books  more 
than  watch  processes  "  in  actio^"  which  is  the  only  method  by 
which  we  can  know  whereof  we  affirm.  My  objection  is  to  the 
wholesale  methods  of  statement  in  mass  which  make  up  this  paper, 
and  other  labors  of  the  so-called  scientists  which  now  unfortunately 
are  recognized  as  having  been  erected  into  the  science  of  etiology,  phy- 
siology, etc.  etc.,  to  the  exclusion  of  real  knowledge  of  these  depart- 
ments ;  which  knowledge  is  only  obtainable  by  the  acquisition  of 
the  minutia  of  body  and  process,  a  feeble  attempt  at  naming  which 
I  have  just  made. 

Dr.  JuDD :  Dr.  Atkinson  seemed  to  take  pains  in  correcting 
my  pronunciation  of  the  word  leucocytes.  He  favors  the  pronun- 
ciation leucocytes.  The  word  is  Greek  —  Lei/kos,  white,  and  Kutos, 
a  cell.  The  Greek  plural  is  Kutoi.  Anglicized,  we  have  the  singu- 
lar Leucocyte,  plural  Leucocytes.  I  was  very  much  pleased  with 
the  remarks  of  the  gentleman,  but  I  apprehend  that  what  he  said 
pertained  to  dead  corpuscles.  The  changes  in  dead  matter  are 
what  he  described.  He  is  accustomed  to  apply  the  term  vitality 
to  many  phenomena  which  are  not  generally  considered  vital,  as 
the  crystal  for  instance.  In  regard  to  the  dried  or  desiccated  cor- 
puscles, I  do  not  deem  the  evidence  sufficient  to  prove  that  it  can 
be  woven  into  tissue. 
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ALVEOLAR  PERIOSTITIS  —  LOSS  AND  RESTORATION 
OF  THE  ALVEOLAR  PROCESSES. 

A  S  this  disease  is  so  well  known  I  will  not  describe  its  theo- 


which  I  have  recently  treated. 

Miss  E,  age  19;  short;  stout  body,  fat,  florid  and  somewhat 
coarse  complexion,  black  hair,  and  black  eyes ;  comes  for  treat- 
ment. 

About  three  years  ago  she  was  sick  nearly  a  year  with  mias- 
matic intermittent  fever.  Took  various  kinds  of  medicines.  Does 
not  know  whether  she  used  mercury  or  not.  About  the  termina- 
tion of  her  sickness  she  noticed  that  her  gums  were  somewhat 
swollen ;  they  bled  easily,  but  were  not  tender  to  the  touch ; 
neither  did  they  give  her  pain  at  any  time.  Soon,  her  teeth  began 
to  loosen,  and  at  the  same  time  she  observed  a  slight  slimy  dis- 
charge from  the  edge  of  the  gums,  and  in  the  morning  she  found 
her  teeth  bathed  in  this  discharge,  and  moreover  had  a  very  bad 
taste  in  her  mouth ;  and  her  friends  complained  of  the  offensive 
odor  arising  therefrom.  These  symptoms  continued  to  increase  in 
severity  from  month  to  month,  yet  there  was  no  depreciation  of 
her  general  health,  and  although  she  had  been  frequently  advised 
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retical  history,  but  instead,  will  give  the 
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to  seek  medical  advice,  she  had  delayed  doing  so,  until  driven  to 
it  by  the  frightful  condition  to  which  her  mouth  had  at  last  arrived. 

PRESENT  APPEARANCE. 

April  lyth,  i8yj. — The  gums  are  of  a  purplish  red  over  all  the 
teeth  of  both  jaws.  They  are  everywhere  hypertrophied,  but  at 
their  margins  particularly,  they  are  greatly  thickened  and  form  a 
ridge  a  quarter  of  an  inch  wide.  The  points  between  the  teeth 
are  still  more  swollen  and  of  a  deeper  color.  From  their  under 
surface  flows  a  viscid,  purulent  fluid,  bathing  the  teeth,  and 
smelling  offensively.  The  teeth  are  all  present  in  the  mouth,  to 
the  number  of  thirty-two,  and  undecayed,  but  everyone  is  loose  in 
its  socket,  excepting  the  third  molars,  and  can  be  moved  in  every 
direction.  With  a  flat  probe,  a  twelfth  of  an  inch  wide,  I  can  pass 
up  under  the  gum,  toward  the  ends  of  the  central  incisors,  five- 
eighths  of  an  inch,  and  move  it  entirely  around  each  root;  and  I 
find  the  alveolar  processes  entirely  removed  in  front  of  the  roots 
of  all  the  incisors  and  canines  of  both  jaws  in  the  same  proportion. 
On  the  palatal  and  lingual  surfaces  the  loss  is  less  by  an  eighth  of 
an  inch.  The  bicuspids  and  molars  are  affected  about  two-thirds 
of  this  extent,  excepting  the  palatine  roots  of  the  first  and  second 
upper  molars,  which  are  denuded  of  bone  nearly  to  their  ends. 
The  third  molars  are  quite  intact.  These  molars  have  only  within 
a  few  months  appeared  through  the  gums.  With  the  exception  of 
the  latter  teeth,  the  probe  passes  around  the  roots  of  all.  The 
gums  themselves  are  nowhere  absorbed,  but  occupy  the  same  ter- 
ritory that  they  did  in  health,  with  the  exception  of  a  spot  on  the 
buccal  surface  of  the  upper  right  molar;  but  they  are  nowhere 
attached  to  the  necks  of  the  teeth. 

HABITS  OF  LIFE. 

She  partakes  freely  of  meats  of  all  kinds ;  of  coffee,  pepper, 
spices,  pickles,  mustard  and  salt  she  is  very  fond,  and  indulges  her 
appetite  freely. 

TREATMENT. 

The  diet  is  to  be  changed.  All  stimulants  forbidden.  Plain 
lean  meat  in  moderation,  vegetables,  unbolted  wheat  bread  and 
milk  allowed. 
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The  teeth  are  to  be  cleaned  three  times  a  day  with  soap  and 
water.  For  the  present  I  prescribe  no  internal  medicines,  wishing 
to  see  what  Nature  herself  can  do,  with  a  fair  opportunity.  I 
determine,  however,  to  institute 

LOCAL  TREATMENT. 

The  remedy  which  I  have  best  succeeded  with  on  former  occa- 
sions, and  which  I  have  constantly  used  since  1864,  is  chloride  of 
zinc  paste,  made  as  follows,  viz. : 

Chloride  of  zinc   -  60  grains. 

Blood  root     15  " 

Grind  the  crystals  with  the  powder,  without  water,  until  moisture 
enough  from  the  atmosphere  has  been  absorbed  to  make  a  thick 
paste.  This  paste  is  sticky  and  is  easily  carried  to  and  left  at  any 
desired  location,  where  it  will  remain  unless  removed  by  water  or 
saliva. 

My  plan  is  to  cauterize  all  parts  undergoing  inflammation,  and 
therefore  I  shall  carry  up  under  the  gums  the  cautery,  and  reach 
as  nearly  the  ends  of  the  roots  of  the  teeth  as  my  instrument  will 
allow.  I  have  a  very  thin  steel  instrument  with  a  flat  blade,  about 
one-twelfth  of  an  inch  wide,  rounded  on  the  end,  but  having  a 
sharp  edge  turned  towards  the  handle.  A  similar  instrument  is 
sold  at  the  dental  depots,  for  removing  tartar  from  beneath  the 
gums.  As  some  distinguished  dentists  have  recommended  nitrate 
of  silver,  in  this  disease,  I  conclude  to  try  its  virtues  on  the  left 
side  of  the  mouth,  while  on  the  right  side  I  use  zinc  chloride. 
The  silver  nitrate  is  to  be  melted  on  the  end  of  a  thin  silver  probe. 
Taking  the  zinc  on  the  instrument  described,  I  pass  it  under  the 
gums  as  far  as  it  will  go,  moving  it  around,  and  up  and  down  the 
surface  of  the  root  of  the  tooth.  I  find  that  a  granular  substance 
covers  the  surfaces  of  all  the  roots,  feeling  as  I  remove  it  like  soft 
tartar.  I  am  particular  to  thoroughly  remove  this.  I  have  before 
met  with  this  condition  in  this  disease.  The  instrument  with 
which  this  is  removed  is  kept  covered  with  the  zinc,  so  that  cau- 
terization can  be  done  at  the  same  time.  Much  blood  flows  from 
under  the  gums  and  carries  away  some  of  the  paste,  but  enough  is 
left  for  my  purpose. 

Before  applying  the  silver  nitrate  to  the  left  side  of  the  mouth 
I  remove  all  the  granular  substance  from  the  roots.    The  probe 
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with  the  nitrate  is  then  passed  up  and  around  the  roots  in  as 
thorough  a  manner  as  was  the  zinc  on  the  other  side.  The  patient 
exhibits  and  complains  of  much  pain  during  the  whole  operation, 
which  required  about  two  hours  for  its  performance. 

April  2jd.  —  Patient  came  again,  it  being  five  days  since  last 
visit.  No  improvement  manifest.  Granular  deposit  covering  the 
roots  of  all  the  teeth  again,  but  not  as  much  in  thickness. 

The  same  treatment  as  at  last  visit  continued.  I  find  that 
blood  flows  more  copiously  than  at  the  former  visit,  and  that  the 
patient  complains  of  more  pain  when  using  the  cautery ;  this  is,  I 
think,  an  indication  that  granulations  are  springing  up. 

April  26th.  —  The  gums  look  less  congested.  There  seems  to 
be  less  purulent  discharge,  and  the  patient  says  she  has  not  as  bad 
a  taste  in  her  mouth  in  the  morning.  She  says  the  right  side  feels 
best.    I  can  see  that  it  looks  better  than  the  left  side. 

I  use  the  zinc  chloride  on  the  right  side,  and  find  that  the  probe 
will  not  extend  toward  the  end  of  the  roots  as  far  as  it  did  at  the 
first  visit ;  there  is  a  semi-soft-solid  substance  preventing  it.  This 
is  an  indication  of  new-formed  living  matter.  The  granular  sub- 
stance is  found  covering  all  the  roots  again,  though  still  less  in 
quantity  than  before.  Blood  flows  freely  still  from  the  cauterized 
parts,  but  of  a  more  healthy  color  than  previously.  On  the  left 
side  of  the  mouth  I  find  a  larger  granular  deposit,  and  a  smaller 
one  of  new-formed  material,  than  on  the  right  side, 

I  drop  the  silver  nitrate  hereafter,  and  use  the  zinc  chloride 
exclusively. 

May  1st.  —  Patient  improving.  Countenance  less  florid,  with 
a  smoother  skin ;  the  gums  improved  in  color,  and  less  thick,  espe- 
cially at  the  edge,  where,  however,  there  is  still  a  ridge.  The 
lobular  masses  between  the  necks  of  the  teeth  are  reduced  in  siz 
No  purulent  discharge  to  be  seen,  only  a  slight  glairy  fluid  is  seen 
on  close  examination. 

This  is  probably  an  overflow  of  new  colloid  from  the  blood 
plasma.  On  closer  examination  there  is  seen  a  little  purulent  fluid 
coming  from  under  the  gum  between  the  left  under  canine  and 
incisor.  The  granular  deposit  grows  less.  The  formed  material 
increases,  for  the  probe  will  not  pass  up  under  the  gums  as  far  as 
at  the  last  visit.  The  resistance  to  the  instrument  is  about  the 
same  as  that  of  a  hard-boiled  egg  with  the  shell  removed.  The 
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teeth  are  growing  firmer.  Zinc  chloride  treatment  continued. 
Wash  the  teeth  daily  with  tincture  of  tannin. 

May  yth.  —  Case  continues  to  improve;  no  granular  substance 
on  any  of  the  roots.  Gums  less  puffed  and  of  healthier  color.  No 
discharge  excepting  between  left  under  canine  and  incisor.  The 
probe  does  not  pass  under  the  gum  and  around  the  roots  more 
than  a  quarter  of  an  inch,  and  then  meets  the  semi-soft-solid 
before  mentioned. 

May  lyth. —  Continued  improvement.  Continue  same  treat- 
ment. 

June  ^th.  —  Great  improvement.  Probe  passes  not  more  than 
an  eighth  of  an  inch  under  the  gums,  without  meeting  the  same 
resistance  of  new-formed  tissue.  The  teeth  are  increasing  in  firm- 
ness, and  are  almost  naturally  so,  excepting  the  under  central 
incisor.  The  gums  are  healthy  in  color,  excepting  the  very  edge 
and  the  festoons. 

Heretofore  I  have  avoided  lancing  the  gums,  as  I  did  not  wish 
their  edges  to  contract  down  upon  the  necks  of  the  teeth,  until  the 
distal  portions  under  the  gums  had  become  healthy,  and  the  new 
alveolar  tissue  formed,  as  it  would  interfere  with  the  application  of 
the  cautery.  I  wish  this  result  now  to  follow,  and  so  lance  the 
gums  with  a  sharp  thumb  lancet,  slitting  open  every  "festoon"  in 
the  mouth.    Zinc  chloride  treatment  continued. 

June  igth.  —  All  the  gums  look  healthy,  even  to  the  edges  and 
festoons,  excepting  a  little  spot  near  left  under  canine  and  left 
upper  incisor.  Here  there  is  a  slight  glairy  discharge.  The  teeth 
are  all  firm.  The  probe  will  not  pass  under  the  margin  of  the 
gum  further  than  in  health.  In  fact  it  could  not  be  gotten  under 
the  edges  of  most  of  them  w^ithout  considerable  force. 

Jidy  2ist.  —  It  is  five  weeks  since  I  have  seen  the  patient;  I 
had  not  dismissed  her,  but  she  thought  she  was  well,  and  so  had 
remained  absent.  In  the  mean  time  she  had  returned  to  her  former 
diet.  She  now  complains  that  her  mouth  has  an  unpleasant  taste 
in  the  morning.  I  find  a  slight  discharge  from  the  left  under 
canine  and  left  upper  incisor,  the  same  teeth  that  have  all  the 
time  lagged  in  their  cure.  Still  the  mouth  looks  well,  and  no  one 
would  think  it  diseased  even  on  examination.  The  teeth  continue 
firm  in  their  sockets ;  firmer  than  at  her  last  visit.  I  take  a  sharp- 
pointed  instrument  and  pierce  the  gum  between  the  roots,  and 
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find  that  calcification  of  the  new-formed  alveolar  process  has 
taken  place. 

A  microscopic  examination  of  the  granular  substance,  found 
on  the  roots,  was  made  at  the  third  visit,  and  found  to  correspond 
in  shape  to  crystals  of  sodic  chloride.*  This  salt  is  abundantly 
found  in  protoplasm  or  living  albumen. 

August  1st.  —  The  patient  presented  herself,  smiling,  and  she 
was  better  pleased  with  the  condition  of  her  mouth  than  at  any 
time  before.  The  two  teeth  that  she  complained  of  at  the  last 
visit  are  now  well.  Being  a  little  fullness  of  the  festoons  at  those 
two  points,  I  slit  them  open  with  the  thumb  lancet. 

As  I  think  this  case  of  disease  has  been  caused  by  the  consti- 
tutional effects  of  mercury,  I  am  afraid  that  it  may  still  be  having 
its  influence  on  her  system,  and,  therefore,  I  shall  prescribe  medi- 
cines with  the  view  of  destroying  the  influence  of  the  poison.  She 
is  to  take  daily,  until  her  next  visit,  which  will  be  in  fourteen  days, 
five  grains  of  iodide  of  potassium. 

The  picture  which  I  have  endeavored  to  present  of  this  dis- 
ease, as  manifested  in  the  history  of  the  case^  is  very  imperfect.  I 
could  only  give  the  totality  of  its  symptoms  as  I  first  saw  it,  and 
its  subsequent  differentiation  towards  health,  after  therapeutical 
and  hygienic  treatment  had  been  instituted.  The  hidden  chemico- 
vital  changes  that  took  place  from  the  commencement  or  birth  of 
the  disease  until  its  final  departure,  every  physiologist  and  histolo- 
gist  must  imagine  for  himself. 

But  the  physiologist  can  draw  no  line  of  demarkation  between 
health  and  disease ;  between  physiology  and  pathology ;  for  only 
as  he  observes  marked  differences  between  them  can  he  say  that 
this  belongs  to  the  domain  of  disease,  and  this  to  health. 

As  health  is  not  an  entity,  so  neither  is  disease ;  both  are  merely 
relative  conditions ;  one  a  harmonious  operation  of  the  various 
functions  of  the  body,  and  the  other  the  reverse. 

In  other  phases  of  biological  truth,  the  same  holds  good ;  for 
who  can  draw  the  line  between  the  animal  and  vegetable  king- 
doms ;  or  who  can  point  to  the  exact  line  between  the  living  and 
the  non-living  1 

Microscopic  research  shows  that  living  beings  are  evolved  out 
of  the  not  living,  or  inorganic  substances,  independently  of  the 

*  See  Lehmann's  Physiological  Chemistry,  Vol.  II.,  Plate  6,  Fig.  39. 
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influence  of  the  living.  It  is  also  known  that  the  same  newly 
evolved  living  matter  may  grow  both  into  animal  and  vegetable 
forms.  There  is,  therefore,  no  boundary  line  here ;  these  different 
states  or  conditions  differ  only  in  degree.  In  somatic  death  the 
functions  of  the  body,  as  a  whole,  are  destroyed;  still  there  yet 
remains  molecular  life  for  a  time ;  then  there  occurs  molecular 
death  or  destruction  of  the  functions  of  the  tissues ;  still  there  is 
inorganic  life,  if  I  may  be  allowed  the  expression,  and  it  shows 
itself  in  chemical  processes  which  take  place  there,  and  these  same 
chemical  atoms  may  originate  or  evolve  microscopical  life  even 
before  there  is  apparent  dissolution  of  the  body ;  thus  is  life  an 
unceasing  round  of  chemical  actions,  expressing  itself  in  various 
forms  from  the  highest  to  the  lowest,  depending  on  its  surround- 
ing incident  forces. 

Can  small-pox,  syphilis,  scarlet  fever,  and  measles  only  be 
propagated,  or  arise  from  contagion  ?  The  first  case  of  either  of 
these  diseases  must  have  arisen  de  novo,  at  some  time  far  back  in 
the  history  of  the  world,  or  else  was  evolved  out  of  some  other, 
and  may  be  a  less  virulent  form  of  disease,  which  perhaps  was  no/ 
contagious. 

The  diseased  living  matter  which  has  the  power  to  be  trans- 
ferred from  one  living  organism  to  another,  and  there  grow  and 
multiply  by  the  plasma  of  the  blood  which  it  feeds  upon,  is  not  to 
be  distinguished  in  form  or  chemical  composition  from  healthy 
matter.  It  differs  from  the  latter  only  in  its  power  to  do  mischief. 
May  this  power  not  be  owing  to  the  peculiar  arrangement  of  the 
ultimate  organic  molecules  of  the  diseased  matter  ? 

There  are  many  inorganic  compounds  having  the  same  chemi- 
cal composition,  precisely,  that  yet  have  entirely  different  forms 
and  powers.  This  difference  in  properties  is  supposed  to  depend 
on  the  peculiar  arrangement,  or  juxtaposition  of  their  ultimate 
atoms.  We  have  reason  to  believe  that  the  analogy  holds  good  in 
regard  to  the  powers  of  living  healthy  and  living  diseased  matter. 

Under  favorable  conditions,  which  are  under  the  control  of 
man,  living  matter  is  evolved  out  of  the  non-living,  de  noz^o,  and 
without  the  influence  of  /r^-existing  living  matter;  then  why 
should  not  living  diseased  matter  arise,  de  ?tovo,  under  favorable 
conditions,  without  the  influence  of  pre-existing  diseased  matter.? 

In  the  case  of  periostitis  described  there  was  a  loss  of  bone 
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substance.  Was  this  wasting  away  a  chemical  process  not  under 
the  domain  of  vital  action  ?  Certainly  not.  It  was  the  result  of 
chemical  action  under  the  influence  of  living  tissues,  in  which  the 
elements  of  the  alveolar  processes  were  taken  down  and  carried  off 
in  the  blood;  but  concomitant  with  this  absorption  was  a  purulent 
flow,  having  external  exit,  composed  partly,' perhaps,  of  the  broken 
down  osteal  tissues,  but  mostly  of  recently  living  matter  —  albumen 
just  poured  out  of  the  capillaries,  capable  of  being  converted  into 
healthy  formed  tissues,  but  unable  to  do  so  owing  to  the  unfavor- 
able chemico-vital  conditions  of  the  diseased  territory,  which  was 
undergoing  analytic  instead  of  synthetic  change. 

One  remarkable  feature  in  the  history  of  this  case  is  the  fact 
that  there  was  no  recession  of  the  gums.  They  were  hypertro- 
phied,  but  otherwise  maintained  the  same  topographical  relation 
to  the  teeth  that  they  did  in  health  ;  but  undoubtedly  if  the  dis- 
ease had  maintained  its  course  uninterruptedly  for  a  longer  time 
than  it  did,  there  would  have  been  an  absorption  of  the  soft  parts 
equal  to  that  of  the  hard  tissue.  The  readiness  with  which  the 
diseased  condition  responded  to  the  action  of  the  zinc  chloride  is, 
I  think,  due  to  the  fact  of  the  integrity  of  the  gingival  tissue. 

The  new  formed  tissues  were  thus  protected  from  exterior  dis- 
turbance, and  chemico-vital  charges  could  take  place  here  with 
almost  the  certainty  that  they  could  in  the  glass  retort  of  the 
laboratory. 

The  interesting  phenomena  of  the  incrustation  of  the  roots, 
repeated  every  few  days,  until  the  reparative  process  was  set  up,  is 
easily  explained  ;  being  only  a  deposition  from  the  albuminous 
discharge,  which  was  su/>er-s3.tursited  with  sodic  chloride,  the 
latter  salt  being  abundantly  found  in  all  protoplasms  ready  to 
undergo  synthetic  transformations.  Moreover,  this  j^atient  was  a 
great  consumer  of  this  salt  as  a  condiment  with  her  food.  No 
thinking  person,  I  am  sure,  would  confound  this  incrustation  on 
the  root  with  ordinary  tartar ;  but  it  is  analagous,  though  not  the 
same  in  chemical  composition,  to  the  incrustation  found  on  the 
ends  of  those  which  have  been  extracted  where  this  disease  has 
been  local ;  only  one  or  two  teeth  having  become  sore  and  loose. 

The  chemical  process  by  which  a  pathological  condition  of  the 
skin  is  produced  by  a  red-hot  iron  may  be  explained,  but  the 
chemico-vital  charges  which  take  place  in  the  formed  tissues  when 
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invaded  by  the  poison  of  mercury,  causing  a  disturbance  in  the 
forces  which  were  then  in  equilibrium,  are  yet  unknown,  but  I 
hope  not  unknowable. 

The  future  looks  bright  with  the  promise  that  vital  chemical 
charges  will  be  as  well  recognized,  in  health  and  disease,  as  those 
which  take  place  in  the  laboratory  of  the  chemist. 

Then  will  arise  a  truly  scientific  system  of  medicine ;  for  the 
physician  will  then  be  able  to  select  and  apply  a  remedy  for  each 
disease,  with  as  much  preciseness  as  the  chemist  can  now  select 
elements  to  form  definite  compounds,  and  again  to  separate  the 
most  complex  compounds  into  their  elementary  individualities 
again. 

But  with  this  hope,  we  have  the  promise  too  of  a  host  of  new 
diseases,  arising  de  novo  :  or  an  evolution  of  pre-existing  forms  of 
disease  into  more  malignant  types,  resulting  from  the  thousand 
nameless  conditions  growing  out  of  new  forms  of  social  life,  density 
of  population,  etc. 

But  the  unknown  is  eternal,  and  will  continually  arise  in  new 
forms  to  beckon  on  the  mind  of  man  to  the  attainment  of  knowl- 
edge; and  when  cycles  of  ages  upon  ages  have  past,  we  never  need 
fear  the  time  will  come  when  the  soul  can  sit  down  in  apathy  and 
say  /  am  satisfied. 


DISCUSSIONS. 


Dr.  JuDD  remarked  that  he  had  made  some  examinations  in 
regard  to  some  of  the  points  touched  on  in  the  paper,  and  had 
come  to  the  conclusion  that  wherever  there  was  any  discharge, 
there  was  chronic  inflammation.  In  one  case,  where  there  was  no 
discharge,  by  passing  a  broach  in  he  obtained  pus  corpuscles.  He 
had  used  both  nitrate  of  silver  and  chloride  of  zinc,  but  regarded 
it  as  almost  demonstrated  that  chloride  of  zinc  was  the  best.  In 
relation  to  the  fine  deposit,  he  stated  that  some  microscopical 
observers  show  the  form  of  the  crystals  to  be  carbonate  of  lime. 
He  thought  this  was  so;  whether  or  not  similar  to  the  common 
deposit,  he  did  not  know.  In  relation  to  the  doctrinal  points  of 
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the  paper,  he  said  there  was  nothing  of  greater  interest  than  the 
theory  of  spontaneous  generation,  or  the  evolution  of  the  living 
from  the  non-living.  A  century  ago  it  was  the  general  belief 
that  animal  forms  arose  out  of  dead  matter.  The  maggot  was 
supposed  to  come  from  the  flesh.  Redi  was  the  first  man  to  ex- 
plode this  view.  His  experiments  were  rude,  but  sufficient  to 
demonstrate  that  the  maggot  did  not  come  from  putrefying  flesh. 
It  was  only  necessary  to  place  a  net  over  the  flesh,  and  the  mag- 
gots did  not  appear.  The  contest  between  both  sides  of  this  ques- 
tion has  been  carried  on  in  every  way,  until  those  that  believe  in 
spontaneous  generation  have  been  driven  to  the  last  extremity.  In 
the  last  few  years,  the  experiments  of  Bastian  have  been  brought 
forward  to  controvert  those  of  Pasteur;  but  they  have  not  suc- 
ceeded in  so  doing.  Dr.  Judd  stated,  further,  that  he  did  not  be- 
lieve in  this  doctrine  of  abiogenesis ;  that  it  was  not  generally  held 
by  scientists,  and  that  it  must  give  way  to  one  more  rational  and 
one  more  in  accordance  with  what  we  know  of  the  laws  of  nature. 

Dr.  Atkinson  said  that  a  great  deal  of  confusion  arose  from 
false  nominations,  false  interpretations  and  want  of  knowledge. 
"  Dead  matter  "  is  living  nonsense  I  If  we  knew  the  methods  of 
organology  we  would  not  boggle  in  this  way.  The  learned  gentle- 
man who  read  the  paper,  used  the  terms  atoms  and  molecules  in 
the  same  sense.  Molecules  only  arise  out  of  atoms.  If  he  had 
isaid  that  molecules  depended  on  atoms  he  would  not  have  been 
.so  ambiguous.  In  regard  to  what  my  brother  Judd  said,  I  clear 
myself  from  mere  dogmatism  when  I  say  that  I  did  not  mean 
'desiccation  in  its  full  sense  of  dryness.  I  gave  it  as  an  opinion 
that  the  corpuscle,  when  reduced  to  its  original  size,  after  it  had 
undergone  dilution  and  granulation,  might,  when  put  into  fresh 
living  pabulum  in  the  cell  territories,  be  spun  into  living  tissue. 
However,  this  is  not  now  of  pressing  importance  to  us. 

The  work  of  most  immediate  importance  is  that  of  canceling 
our  novitiate  (in  which  we  have  been  memorizing  formulae)  into 
the  ability  to  comprehend  the  processes  of  nature  with  which  we 
are  constantly  dealing.  This  will  lift  us  up  above  the  habit  of 
blindly  following  the  statements  of  men's  apprehensions  of  these 
processes,  observed  long  ago  and  under  weights  of  misconception 
of  body  and  process  in  every  field  of  natural  philosophy. 

The  so-called  categories  of    science''  everywhere  are  made  up 
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of,  mainly,  repetitions  of  this  effete  verbiage,  without  once  compre- 
hending the  true  significance  of  the  words  we  utter ! 

Again,  I  deny  what  was  said  in  the  paper  last  read  in  regard 
to  mercury.    Mercury  is  inert,  as  mercury. 

In  regard  to  the  chloride  of  sodium  crystals  said  to  be  present, 
they  cannot  be  recognized  by  the  microscope  where  there  is  a 
watery  current  flowing  to  dissolve  them.  The  microscope  said  (to 
his  apprehension)  that  there  were  crystals  of  carbonate  of  lime. 
There  may  have  been  a  little  chloride  of  sodium  entangled  in  his 
specimen ;  I  would  not  trust  myself  to  say  there  was  not,  until  I 
had  submitted  it  to  the  test. 

Another  point.  I  perceive  that  there  is  an  evident  want  of 
understanding  in  respect  to  the  difference  between  Force  and 
Power. 

Power  is  generic  —  Force  is  specific.  Power  is  infinite  — 
Force  is  a  department  of  power. 

Atoms  are  incapable  of  being  killed.  Professor  Flagg,  a  very 
learned  man,  claimed  to  have  killed  atoms ;  but  we  know  how  that 
was  —  he  meant  molecules  when  he  said  atoms. 

Wherever  Power  is,  all  modes  of  force  are  involved.  Now, 
these  molecules  get  hungry,  and  they  know  exactly  when  they  have 
enough.  These  are  subjects  that  demand  our  highest  efforts  to 
comprehend,  and  men  ought  to  be  more  humble  and  earnest  in 
their  study.  There  are  very  many  relations  under  which  atoms 
and  molecules  stand  to  each  other,  and  an  inverted  order  of  these 
relations  constitutes  that  part  of  the  field  of  functions  which  we 
differentiate  as  the  department  of  Pathology. 

Dr.  Chase  :  If. Dr.  Atkinson  had  paid  better  attention  to  what 
I  said  he  would  have  known  that  "  the  learned  gentleman"  did  not 
"boggle,"  but  I  think  brother  Atkinson  does,  in  putting  words  in 
my  mouth  which  were  not  my  own. 

Dr.  Abbott:  I  was  very  much  interested  in  the  paper  —  not 
that  the  case  was  particularly  rare,  for  we  frequently  have  just  such 
cases  to  treat.  As  I  understand  the  paper,  it  was  a  case  of  detach- 
ment of  the  gums,  absorption  of  the  alveolar  process,  and  death  of 
the  periosteum,  occasioned  by  a  calculary  deposit  upon  the  teeth. 
The  writer  carefully  avoided,  however,  to  state  whether,  in  his 
opinion,  the  periosteum  in  this  case  was  dead,  or  intact.    In  my 
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opinion,  it  certainly  was  dead,  and  not  a  trace  of  it  could  be  found 
upon  the  teeth  where  a  detachment  had  been  effected. 

As  regards  its  restoration,  from  my  observations,  it  is  never 
accomplished  in  these  cases.  And  from  the  observations  of  the 
best  surgeons  in  this  country,  it  is  never  reproduced  in  any  locality. 
But  what  is  produced  (in  operations  where,  to  a  casual  observer,  it 
would  seem  a  reproduction  of  the  periosteum,)  is  connective  tissue, 
and  not  endowed  with  the  functions  of  the  original  membrane. 

The  looseness  of  the  teeth  is  caused  by  hypertrophy  of  the 
remaining  portion  of  the  periosteum,  and  kept  in  this  condition  by 
the  inflammation  constantly  kept  up  by  the  presence  of  the  calcu- 
lary  deposit.  Generally,  in  diseases,  if  the  cause  can  be  removed 
the  cure  is  simple  enough.  Is  it  necessary,  then,  if  the  cause  (tartar) 
be  removed,  to  use  any  material  which  shall  increase  the  inflamma- 
tion ;  or  shall  we  let  Nature  do  the  work,  we  contenting  ourselves 
by  simply  keeping  the  parts  clean  and  disinfected  1  The  irritating 
element  having  been  removed,  the  inflammation  subsides,  the  perios- 
teum assumes  its  normal  thickness,  and  the  teeth  become  firm 
again.  Through  the  remaining  portion  of  the  periosteum,  the 
alveolus  is  undoubtedly  partially  restored  again. 

The  disinfecting  dressing  that  I  use  is, 

I^. —  Carbolic  Acid,  3  i ; 
Glycerine,  3  i ; 
Aqua,  ?  vij. 
To  be  used  with  a  syringe  once  a  day. 

Dr.  Walker  said  that  after  removing  the  tartar,  he  used  a  solu- 
tion of  equal  parts  chloride  of  zinc  and  water,  and  then,  on  alter- 
nate days,  a  preparation  as  follows : 

I^. —  Carbolic  Acid,  ^  3  ; 
Iodine,  j/^  ?  ; 
Glycerine,  3  §  . 

Dr.  Osmond  gave  the  following  preparation : 
I^. —  Potassii  chlorate,  3  ij  ; 
Tinct.  Arnica, 
Tinct.  myrrh,  aa  3  iv ; 
Aqua  rosK,  3  vj. 
Apply  five  or  six  times  a  day. 

Dr.  Morgan  said  that  every  disease  should  be  treated  on  its 
own  merits.    General  principles  furnished  the  only  philosophical 
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guide  to  practice.  Whenever  we  deviate  from  this  to  prescription 
practice  we  become  an  arrant  set  of  empirics.  Sometimes  we 
want  stimulation,  and  again  a  reduction  of  the  vital  force.  A  gen- 
tleman said  that  periosteum  is  never  reproduced.  I  think  it  is 
very  frequently  reproduced.  I  don't  know  that  it  ever  is  on  the 
root  of  the  tooth,  but  I  know  it  is  elsewhere. 

Dr.  Chase  :  I  have  often  found  an  aching  tooth  undecayed, 
and  when  the  pulp  cavity  was  opened,  a  greater  or  less  portion  of 
the  pulp  calcified.  In  these  cases  I  apply  arsenic  and  treat  for 
death  of  the  pulp. 

Dr.  Herriott  thought  the  periosteum  could  be  reproduced. 
If  not,  he  could  not  see  why  teeth  get  so  solid  as  they  do.  In  many 
cases  he  thought  heroic  treatment  was  resorted  to  when  it  was  not 
necessary.  Homoeopathy  had  done  a  great  deal  of  good  by  re- 
ducing the  doses  of  those  in  the  regular  practice,  though  he  was 
no  little-pill  doctor  himself.  Where  the  nerve  was  left  all  right,  he 
thought  the  periosteum  could  be  reproduced. 

Dr.  Osmond  suggested  that  if  the  pulp  were  not  already  dead, 
such  treatment  as  that  proposed  would  kill  it. 

Dr.  JuDD :  I  arise  to  correct  a  misapprehension.  We  are  not 
discussing  a  common  case  of  impaction  of  tartar.  There  is  no 
impaction  of  tartar.  It  requires  a  microscope  to  distinguish  the 
crystals.  This  case  is  entirely  different  —  very  much  more  rare. 
We  are  all  very  well  aware  that  in  a  common  case  of  impaction  of 
tartar  the  removal  of  the  tartar  is  all  that  is  necessary.  But  I  want 
to  call  attention  to  one  fact;  there  are  certain  diseased  conditions 
in  which  the  cause  has  passed  away  before  it  has  come  under  our 
observation.  They  have  become  chronic,  as  when  inflammation 
exists,  and  continues  to  exist  after  the  cause  has  passed  away.  We 
see  this  in  the  diseases  of  the  throat,  nasal  passages,  and  other 
mucous  membranes.  We  need  something  to  stimulate  the  vessels 
to  resume  their  normal  caliber. 

Dr.  Buckingham  said  that  the  remedial  action  of  chloride  of 
zinc  and  carbolic  acid  was  the  destruction  of  the  parasites,  thus 
getting  rid  of  foreign  matter. 

Dr.  Stellwagen  said  that  Dr.  Chase  did  not  go  into  the  action 
of  these  agents,  because  he  presumed  every  gentleman  knew  that 
the  object  was  to  constringe  the  surrounding  parts  and  get  rid  of 
the  parasites. 
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Some  sporadic  discussion  then  arose  as  to  the  use  of  the  words 
periosteum,  pericementum,  and  peridonteum.  Dr.  Stelhva^en  re- 
marked that  after  inflammation  had  set  in,  he  would  defy  any  one 
to  show  any  line  of  demarkation  between  the  pericementum  and 
the  periosteum.  Dr.  J.  S.  Smith  called  attention  to  Wedl's  dis- 
tinction in  terms  —  he  called  that  which  covered  the  root,  the  root 
membrane.  The  discussion  was  closed  upon  that  topic  by  a  remark 
of  Dr.  Judd,  that  cementum  was  true  osteal  structure. 

Dr.  Chase  :  I  deny  that  Pasteur,  or  any  one  else,  has  demon- 
strated that  300°  of  heat  does  not  destroy  germs.  Because  living 
things  developed  in  Pasteur's  flasks  after  heating  them  to  300°,  that 
scientist  assumed  that  the  germs  of  these  living  beings  had  resisted 
that  degree  of  heat.  He  saw  no  germs,  and  with  the  most  power- 
ful microscope  no  germs  could  be  found  in  the  infusions  in  which 
living  beings  were  evolved  in  Bastian's  experiments.  This  gentle- 
man was  successful  in  over  fifty  experiments;  and  Wyman,  Sander- 
son, and  others,  have  corroborated  the  truth  of  his  results  by  their 
own  experiments. 
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THE  past  year  has  not  been  so  prolific  in  discoveries  in  the 
way  of  new  dental  remedies,  and  their  employment,  as  might 
be  wished  by  the  friends  of  progress ;  but  it  is,  nevertheless,  a  source 
of  gratification,  that  signs  of  advancement  ''all  along  the  line  "  are 
quite  perceptible  —  at  least,  the  interest  among  the  enrolled  hdiS  not 
seemingly  been  abated. 

One  short  year  is  a  mere  point  of  time  in  the  ocean  of  progress, 
and  it  is  only  by  a  patient  and  hopeful  spirit,  allied  with  unceasing 
vigilance  and  effort,  that  any  results  worthy  of  the  name  can  be 
chronicled. 

As  the  results  of  "original  investigations  "  may  be  somewhat 
meager,  it  would  naturally  be  expected  that  there  would  be  more 
material  for  a  report,  culled  from  the  aggregate  revealed  experiences 
and  discoveries  of  the  dental  profession  in  this  and  other  countries. 
And  yet  the  supply  from  the  latter  source  is  not  unlimited,  of  that 
which  is  neiu.  While  the  interest  of  a  report  must  depend  greatly 
on  the  facilities  possessed  by  the  Committee,  for  collecting  from 
dental  and  medical  literature,  and  other  sources,  any  matter  which 
may  be  of  real,  intrinsic  worth  —  the  results  of  personal  knowledge 
and  experience  of,  and  in,  the  therapeutic  value,  manner  of  employ- 
ment, and  scope  and  direction  of  activity  and  usefulness  of  medici- 
nal agents,  are  still  more  difficult  of  attainment. 

Hence  it  is  that  not  a  little  anxiety  and  responsibility  must 
attach  to  those  upon  whom  devolves  the  duty  of  presenting  reports 
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before  this  body,  and  in  some  cases,  also,  some  measure  of  diffi- 
dence, and  a  shrinking  from  the  task. 

Though,  as  before  stated,  since  the  last  meeting  of  the  Associa- 
tion, very  few  7ie7£'  remedies  have  come  to  light,  the  field  of  useful- 
ness of  others,  with  which  we  are  somewhat  familiar,  has  been 
enlarged. 

The  subject  of  constitutional  treatment,  and  through  it  the 
effects  upon  the  development,  structure  and  composition  of  the 
teeth,  and  the  prevention  of  dental  caries,  is  yearly  receiving  in- 
creased attention,  thereby  bringing  into  view  with  greater  distinct- 
ness, the  proofs  upon  which  rests  the  theory  of  the  chemico-vital 
action  of  caries. 

The  remedy  which  has  recently  attracted  the  most  attention, 
and  excited  the  greatest  interest,  and  elucidation  of  its  merits  in 
this  direction,  is  the  Syrup  of  the  Lacto-Phosphate  of  Lime  — 
the  formula  for  which  has  been  published  in  some  of  the  dental 
journals.  It  is  said  that  to  the  French  physicians  is  due  the  honor 
of  having  first  exhibited  the  lime  in  this  form. 

The  greatest  advantage  claimed  for  this  preparation  over  the 
simple  pulverulent  phosphate  of  lime  is,  that  it  is  more  easily 
appropriated  by  the  system,  /.  c,  more  readily  and  largely  assimi- 
lated or  absorbed  by  the  blood  and  tissues ;  the  phosphate,  instead 
of  passing  off  as  waste  material,  being  utilized  to  a  much  greater 
extent  than  formerly ;  for  the  reason  that,  being  fitted  for  reception 
in  the  stamach  by  previous  digestion  or  dissolution  in  lactic  acid, 
the  functions  of  the  digestive  fluids  are  rendered  less  onerous  by 
the  assistance  afforded  them. 

To  condense  and  simplify  the  statement  —  the  natural  acidity 
of  the  gastric  juice  is  due  to  the  presence  of  lactic  or  hydrochloric 
acid  —  whether  the  former,  the  latter,  or  both,  is  a  matter  of  some 
dispute. 

But  it  has  been  shown  that,  "if  the  gastric  juice  is  sufficiently 
concentrated,  it  will  dissolve  phosphate  of  lime,  and  that  do^/i  these 
acids  seem  capable  of  imparting  solvent  properties  to  the  digestive 
fluids,  and  that  one  may  be  substituted  for  the  other."  (Piggott's 
Dental  Chemistry,  pages  121  and  123.)  Dalton  says  {Physiology, 
p.  139)  that  "Bidder  and  Schmidt  found  in  most  of  their  analyses 
hydrochloric  acid  in  place  of  the  lactic ;  that  Lehman  regards  the 
latter  as  much  the  most  abundant  of  the  two ;  that  Robin  and  Verdeil 
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also  regard  the  acid  reaction  of  the  gastric  juice  as  due  to  the 
lactic  acid ;  that  Bernard  has  shown,  by  a  series  of  well  contrived 
experiments,  that  the  free  acid  of  the  dog's  gastric  juice  is  undoubt- 
edly the  lactic ;  and  that  the  hydrochloric  acid,  obtained  by  distil- 
lation, is  a  product  of  the  decomposition  of  the  chlorides  which 
enter  into  the  composition  of  the  fresh  juice."  But  though  lactic 
acid  is  a  solvent  of  the  phosphate  of  lime,  the  gastric  fluids  do  not 
contain  it  in  sufficient  quantity  to  effect  the  solution  of  an  adequate 
amount.  Hence  the  waste,  and  hence  very  slow  effects  are  pro- 
duced, when  it  is  administered  in  the  usual  manner,  because  it 
enters  the  circulation  in  such  minute  quantities.  Hence,  also,  the 
lacto-phosphate  of  lime  greatly  facilitates  digestion,  and  as  effect 
follows  cause,  the  appetite  is  increased  and  nutrition  stimulated, 
while  it  is  tolerated  by  the  most  delicate  stomach ;  so  that  its  exhi- 
bition would  seem  to  be  specially  indicated  for  females  during  the 
period  of  gestation  and  lactation,  when  that  organ  is  so  likely  to  be 
sensitive  to,  and  intolerant  of,  ordinary  remedies,  and  when  the 
teeth  are  so  prone  to  deteriorate  by  the  abstraction  of  the  lime 
salts,  and  the  general  diversion  therefrom  of  the  nutritive  elements. 

It  has  long  been  maintained  that  the  constitutional  employment 
of  the  phosphate  of  lime,  has  not  only  been  of  benefit  in  scrofula 
and  phthisis,  but  more  especially  in  rachitis,  and  v.'hen  the  teeth 
are  deficient  in  the  mineral  constituents,  though  in  the  latter  direc- 
tion, so  far  as  we  are  aware,  there  are  no  reliable  data  of  the  results 
of  its  exhibition. 

It  would  seem  that  young  and  soft  teeth  especially  would  re- 
spond to  a  thorough  and  systematic  course  of  constitutional  treat- 
ment, and  that  hardly  a  more  interesting  field  for  study  and 
experiment  could  be  entered  upon.  At  least,  it  is  a  subject  which 
merits  the  earnest  attention  of  the  profession. 

There  are  two  classes  of  theorists  —  one  of  whom  maintains 
that  the  structure  of  the  teeth  can  only,  or  at  least  best,  be  improved 
in  character  by  supplying,  in  the  food^  those  constituents  in  which 
they  may  be  deficient,  which  is  usually  and  eminently  the  mineral ; 
and  to  this  end  there  should  be  a  proper  selection  and  preparation 
of  and  an  admixture,  /;/  the  food,  of  earthy  and  animal  matters  ;  the 
introduction  into  the  system  of  the  former,  with  the  ordinary,  every- 
day pabulum,  being  more  in  harmony  with  the  organic  functions, 
and  therefore  more  easy  of  appropriation  by  the  bones  and  teeth, 
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than  if  taken  in  the  form  of  the  simple  powdered  phosphate,  or  in 
combination  with  acids,  or  other  vehicles.  Great  stress  is  therefore 
laid  upon  the  importance  of  the  persistent  use,  with  other  kinds  of 
food,  of  the  farinaceous;  from  which  the  lime,  constituting  the  hull 
or  outer  portion  of  the  kernel,  has  not  been  abstracted  by  bolting. 

The  other  class,  though,  for  the  most  part,  admitting  the  influ- 
ence of  diet  in  this  direction,  maintains  that  the  same  or  even 
more  rapid  results  are  attainable  by  the  medicinal  exhibition  of 
the  phosphate ;  more  particularly  since  the  introduction  of  the 
lime  in  solution  with  lactic  acid. 

Both  methods  of  treatment  are  doubtless  beneficial,  though  it 
may  be  urged,  in  favor  of  one  over  the  other,  that  it  is  more  diffi- 
cult to  influence  our  patients  in  the  matter  of  diet  than  to  persuade 
them  to  make  use  of  a  pleasant  syrup  like  the  lacto-phosphate  of 
lime.  This,  as  usually  prepared,  contains  between  two  and  three 
grains  of  the  phosphate  to  the  teaspoonful  or  fluidrachm.  Wyeth 
&  Brother's  preparation  contains  two  grains  to  the  fluidrachm. 

Dose  —  three  times  a  day  after  eating ;  for  children,  a  teaspoon- 
ful ;  adults,  a  dessertspoonful ;  for  infants,  in  proportion. 

Previous  to  the  employment,  in  this  country,  of  the  lime  in  solu- 
tion with  lactic  acid,  phosphoric  acid  w^as  sometimes  employed  as 
a  solvent.  The  Dental  Register  for  1871  gives  the  following  form- 
ula, with  an  editorial  indorsement. 

The  formula  is  here  reproduced,  without  knowing  which  of  the 
preparations  the  writer  would  now  consider  the  best : 

"      Acid  Phosphoric,  dil.  U.  S.  P.,  q.  s. 

"  Phosphate  lime,  fresh  precipitated,  q.  s. 

"  Dissolve  the  phosphate  of  lime  to  saturation  in  the  acid, 
filter,  and  add  an  equal  quantity  of  pure  glycerine,  or  of  sugar  — 
preferably  the  glycerine  (in  case  of  anaemic  condition,  phosphate 
of  iron  may  with  advantage  be  added ;  also  made  tonic  by  the 
addition  of  sulph.  quinia)."  This  contains  about  51^  grains  to  the 
fluidrachm. 

Which  is  preferable,  the  lacto-phosphate,  or  the  phospho-phos- 
phate,  when  administered  for  the  definite  purpose  of  improving  the 
character  of  the  teeth,  must  be  left  for  decision  to  those  best  capa- 
ble of  judging.  But  it  would  seem  that  the  former,  as  being  less 
foreign,  and  the  most  grateful  to  the  stomach,  would  be  the  most 
efficient,  since  the  most  perfect  digestion  must  be  had,  when  this 
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essential  point  is  reached  —  the  lactic  acid,  of  itself,  having  been, 
it  is  said,  employed  with  good  results  in  certain  forms  of  dyspepsia. 

There  is  another  direction  in  which  it  has  been  suggested  that 
the  exhibition  of  the  lacto-phosphate  might  prove  beneficial. 

It  is  in  cases  of  retarded  dentition,  when  the  same  is  consequent 
upon  a  deficiency  of  the  lime  salts  in  the  blood  —  if  such  retarda- 
tion is  ever  dependent  upon  such  a  state,  as  it  thus  appears,  aside 
from  any  mechanical  obstruction  from  crowded  permanent,  or  per- 
sistent temporary  teeth. 

There  is  quite  a  difference  between  the  checked  eruption  of  a 
tooth  from  a  cessation  of  development,  and  its  non-appearance 
from  other  causes,  after  its  full  development  is  accomplished;  for, 
in  the  latter  case,  it  is  not  so  certain,  theoretically  speaking,  that 
the  administration  of  the  lime  would  cause  the  lagging  tooth  to 
appear.  We  can  conceive  how  this  might  be  beneficial  if,  from  any 
change  in  the  system,  the  supply  of  mineral  constituents  were  cut 
short,  and  the  further  growth  of  the  tooth  (root)  suspended,  and 
withal  its  eruption ;  for  according  to  Tomes  {Dental  Surgery^  p. 
293),  a  tooth,  in  normal  process  of  eruption,  is  pushed  forward  and 
emerges  from  the  gums  long  before  the  root  has  attained  full  length, 
the  latter  process  progressively  effecting  the  movement  toward  the 
surface,  the  absorption  of  the  overlying  alveolus  induced  by  the 
pressure  permitting  its  emergence,  which,  if  delayed  until  after  the 
completion  of  root  development,  must  be  accomplished,  if  at  all, 
as  he  supposes,  by  the  contraction  of  the  lower  portion  of  the 
socket,  which  latter  process  also  forces  the  tooth  surfaceward,  thus 
causing  its  final  appearance,  the  pressure  of  the  crown  inducing,  as 
in  the  former  case,  the  absorption  of  the  obstructing  tissues  —  the 
contraction  of  the  socket  being  consequent  on  a  deposition  of  bone 
at  the  part  undergoing  change. 

Thus,  there  must  be,  if  this  theory  is  true,  in  all  cases  in  which 
teeth  are  erupted  late  in  life,  an  increased  supply  of  ossific  matter 
at  the  sites  of  the  roots  of  the  decayed  teeth,  thus  giving  a  new 
and  extraordinary  impetus  to  the  sluggish  forces. 

But  is  not  this,  if  of  the  nature  set  forth  by  Tomes,  a  pathological 
process,  depending  on  an  over-stimulation  of  the  functions  in  this 
region,  and  inducing  a  determination  thereto,  in  excess,  of  bone 
pabulum  ?  If  induced  by  gentle  local  friction  from  any  cause,  as 
in  mastication,  which  is  seemingly  not  impossible,  the  process  would 
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be  normal,  or  the  reverse,  were  the  friction  severe  enough  to  excite 
inflammation.  In  either  case,  there  would  be  an  increased  supply 
of  blood  thitherward,  and  possibly  ossific  matter  enough  to  pro- 
duce a  thickening  of  the  alveolus. 

In  case  of  the  loss  of  contiguous  teeth,  which  might  have,  in  a 
measure,  afforded  protection  to  the  part,  it  would  thus  be  exposed 
to  more  violent  friction,  from  a  more  free  contact  of  the  food  in 
mastication,  thus  stimulating  and  engaging  the  forces  to  greater 
activity  in  this  direction. 

It  is  barely  possible  that  this  deposition  of  bone  on  the  sides  and 
bottom  of  the  socket,  may  be  what  Harris  calls  "exostosis  of  the 
alveoli,"  on  which  is  sometimes  dependent  the  elongation  and 
loosening  of  teeth,  simultaneously  with,  in  most  instances,  and  as 
age  advances,  the  further  and  gradual  solidification  and  calcifica- 
tion of  the  osseous  system. 

May  not  the  conditions  be  similar  when  teeth  are  erupted  at 
the  ages  of  thirty-two,  forty,  and  forty-five,  as  in  cases  cited  by  ^Ir. 
Tomes  ? 

Except  from  this,  or  the  cause  before  mentioned,  how  are  we 
to  account  for  the  resumption  of  the  work  of  dentition,  admitting 
that  development  is  completed.''  —  for,  according  to  Tomes,  if  a 
■certain  tooth  failed,  though  present  in  the  jaw,  to  make  its  appear- 
ance, and  the  corresponding  tooth  on  the  other  side  was  normally 
erupted,  the  missing  tooth  would  be  found  to  be,  equally  with  the 
other,  fully  developed. 

If  the  completion  of  dentition,  in  such  an  instance,  depends 
upon  contraction  and  exostosis  of  the  socket,  might  not  the  same 
conditions  extend  to  the  alveoli  of  the  adjoining  teeth,  and  thus 
cause  mischief.^ 

It  is  difficult  to  see  how  such  a  process  could  be  confined  to 
the  region  of  the  imprisoned  tooth,  /.  <?.,  nutrition  diverted  to  that 
point  alone. 

But  may  not  the  development  of  a  tooth,  simultaneously  with  its 
cuttiiig^  be  so  very  gradual  as  that  its  tardy  eruption  may  be  due  to 
tJiis  circumstance  If  dentition  is  sometimes  delayed  a  longer  or 
a  shorter  period  by  retarded  development^  the  administration  of  the 
phosphate  of  lime  mighty  perhaps,  be  of  service ;  but  whether  it 
^luvuld,  or  not,  when  full  development  has  been  attained,  is  a 
matter  more  difficult  of  solution. 
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There  is  likewise  another  direction  in  which  the  exhibition  of 
the  lacto-phosphate  would  seem  to  be  indicated,  and  that  is  where^ 
after  the  mechanical  movement  of  teeth,  in  cases  of  irregularity,  it 
is  desirable  to  assist  in  the  reproduction  of  the  bone,  lost  by  the 
enlargement  and  absorption  of  those  portions  of  the  alveolus,  or 
socket,  from  which,  and  toward  which,  the  root  of  the  tooth  has 
moved,  or  rather  the  filling  up  of  the  spaces,  or  sites,  which  were 
occupied  by  the  root  before  the  movement  was  accomplished. 

If  the  time  usually  required  for  the  moved  teeth  to  become 
firm  could  be  shortened,  "  it  were  a  consummation  devoutly  to  be 
wished,"  as  the  patience  of  the  patient  would  not  be  so  severely 
taxed,  as  is  sometimes  the  case,  to  such  an  extent  as  to  lead  those 
of  weak  determinations  to  prematurely  abandon  the  use  of  retaining 
appliances,  with  the  unfortunate  result  of  permitting  the  regulated 
teeth  to  partially  or  wholly  regain  the  positions  occupied  previous 
to  the  correction  of  the  irregularity. 

It  would  seem  that  constitutional  treatment  might  be  efficacious 
under  such  circumstances,  especially  when  the  bones  are  illy  nour- 
ished, or  where  the  supply  of  bone  phosphates  does  not  keep  pace 
with  the  depravity  or  deficiency,  consequent  upon  a  too  rapid 
growth  of  the  body,  or  in  which  nutrition  may  be  directed  to  other 
portions  of  the  system  at  the  expense  of  the  osseous,  or  where, 
after  reaching  maturity,  all  the  constituents  of  growth  are  more 
sparingly  supplied.  The  thought  may  be  worthy  of  considera- 
tion, and  experiment  lead  to  valuable  results. 

Recently  there  seems  to  have  been  rapid  progress  attained  in 
the  treatment  of  partially  dead  and  sloughing  pulps  —  judging 
from  the  testimony  of  some  reliable  and  prominent  English  and 
American  dentists. 

A  new  method  of  local  treatment  for  such  has  been  advocated 
and  practiced  to  some  extent,  and  a  new  remedy  introduced  for 
the  purpose,  by  Mr.  Oakley  Coles,  of  the  Odontological  Society 
of  Great  Britain,  the  employment  of  which  he  has  found  satisfac- 
tory, after  nearly  a  year's  trial. 

Advantage  was  taken  of  one  of  the  constituents  of  the  gastric 
juice,  viz.,  its  organic  matter,  called  pepsine,  the  powdered  pepsin 
being  acidulated  with  dilute  hydrochloric  acid,  to  intensify  its 
action,  with  the  addition  of  glycerine,  to  render  it  pasty.  Lactic 
acid  may  be,  and  sometimes  is,  substituted  for  the  hydrochloric. 
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In  Figgotfs  Dental  Chemistry,  we  are  told  that  "hydrochlo- 
ric and  lactic  acid  can  alone  constitute,  with  pepsin,  an  active 
digestive  fluid ;"  and  in  Da/ton's  Physiology,  that  "  the  free  acid 
is  an  extremely  important  ingredient  of  the  gastric  secretion, 
and  is,  in  fact,  essential  to  its  physiological  properties ;  for  the 
gastric  juice  will  not  exert  its  solvent  action  upon  the  food,  after  it 
has  been  neutralized  by  the  addition  of  an  alkali  or  an  alkaline 
carbonate." 

The  Missouri  Dental  Journal,  February,  1873,  gives  the  French 
process  of  manufacture  of  Boudault,  and  also  that  of  Mr.  Sheffer, 
of  Louisville,  Kentucky,  with  the  relative  strength  of  the  different 
preparations  in  the  market.  The  crude  pepsin  is  obtained  from 
the  mucous  membranes  of  the  stomachs  of  sheep  or  hogs,  Avhich 
is  further  prepared  for  use  by  chemical  process. 

Wonderful  solvent  properties  are  attributed  to  this  agent. 
When  hydrochloric  acid  is  combined  with  pepsin,  it  forms  —  ac- 
cording to  Professor  C.  Schmidt  —  "  soluble  compounds  with 
albumen,  gluten,  chondrin,  etc."  Acidulated  pepsin  readily  dis- 
solves coagulated  albumen,  while  the  aqueous  solution  does  not. 

Mr.  Sheffer  has  dissolved  three  thousand  parts  coagulated  albu- 
men with  one  part  pepsin.  It  is  also  stated  that  one  part  pepsin 
dissolves  sixty  thousand  parts  of  milk. 

Pepsin  is,  when  freshly  precipitated,  very  soluble  in  water; 
when  dry,  only  sparingly  soluble.  The  aqueous  solution  is  very 
nearly  neutral. 

Pepsin  is  coagulated  by  boiling,  thus  neutralizing  its  solvent 
power.  Alcohol  precipitates  it,  and  greatly  impairs  its  digestive 
properties. 

Pepsin  is  likewise  injured  if  subjected  to  a  temperature  much 
above  100°  F.  Hence,  hot  drinks,  when  taken  into  the  stomach, 
retard  digestion,  and  are,  from  this  cause,  injurious. 

Pepsin  acts  upon  dead  tissue  only,  and  causes  no  pain. 

Henry  S.  Chase,  M.  D.,  D.  D.  S.,  refers,  in  the  Missouri  Dental 
Jom^nal  for  April,  to  his  brief  experience  with  this  agent,  as  of  a 
very  satisfactory  nature,  with  a  recommendation  to  all  to  try  it. 
His  method  of  treatment,  and  that  of  Mr.  Oakley  Coles,  do  not 
essentially  differ. 

A  resu7ne  of  the  indications  for,  and  the  manner  of,  its  employ- 
ment may  not  be  inappropriate. 
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What  are  the  indications  for  its  use  ? 

First.  When  a  pulp  is  partially  dead  and  sloughing  (or  in 
such  a  highly  inflamed  or  congested  condition  as  to  have  lost  all 
recuperative  power),  in  order  to  remove  the  affected  portion  by 
dissolving  it,  the  healthy  being  left  intact. 

Second.  To  remove  by  digestion  (afterward  syringing)  portions 
of  pulp,  dead  and  inaccessible,  or  with  great  difficulty  accessible, 
and  incapable  of  being  removed  instrumentally. 

Third.  When  a  pulp  has  been  partially  destroyed  by  arsenic, 
to  separate  the  devitalized  from  the  living  portion,  preparatory  to 
capping  the  latter. 

Precisely  in  what  manner  should  the  pepsin  be  used.'' 

First  excavate  the  cavity  partially,  though  about  the  borders 
pretty  thoroughly,  dry  it  perfectly,  place  the  pepsin  in  contact  with 
the  exposed  and  partially  dead  pulp,  and  confine  it  in  the  cavity 
by  sealing  with  wax,  adapted  to  the  walls  with  a  hot  instrument, 
(or,  as  some  say,  wax  and  cotton),  leaving  it  undisturbed  for  two 
or  three  days,  using  no  creasote  or  anything  of  the  kind  previous 
to  making  the  application,  and  syringing  with  tepid  water  before 
and  after.  This  being  done,  the  remaining  pulp  tissue  is  touched 
with  creasote  or  carvacrol,  capped  with  oxychloride  of  zinc,  and 
the  cavity  filled,  temporarily  at  first,  and  permanently  afterward, 
or  permanently  at  once,  according  to  the  judgment  of  the  operator. 

This  is  the  gist  of  what  is  practically  known  or  inferred  regard- 
ing dental  pepsin,  the  main  object  being  to  save,  by  gently  detaching 
the  dead  from  the  living  —  not  neglecting,  as  a  final  requisite,  after 
the  careful  nursing  and  recovery  of  the  living  portion,  its  perma- 
nent protection,  by  the  insertion  over  all  of  an  indestructible 
material. 

In  regard  to  the  deleterious  effects  of  certain  medicines  upon 
the  teeth,  it  is  so  generally  known  as  to  have  become  a  matter  to 
which  attention  has  ceased  to  be  directed.  Various  medicinal 
preparations  containing  acids  are  about  the  only  class  which  are 
supposed  to  have,  by  their  exhibition,  a  local  action  on  the  teeth, 
and  probably  the  only  ones  for  which  physicians  and  dentists  have 
occasionally  prescribed  antidotes ;  while  they  are,  in  very  many, 
if  not  the  majority  of  cases,  administered  without  the  attention  of 
the  patient  being  directed  to  their  injurious  effects  in  this  respect, 
and  the  manner  of  neutralizing  them.    It  is  not  generally  known 
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that  one  or  more  of  the  preparations  containing  potash,  which  are 
in  extensive  use  as  medicines,  are  very  destructive  to  the  integrity 
of  the  dental  organs.  If  this  is  the  case,  the  fact  should  be  widely 
known,  and  antidotes  sought  and  prescribed  ;  and  it  is  for  this  pur- 
pose, and  that  future  observation  and  experiment  may  be  brought 
to  bear  in  this  direction,  that  the  subject  is  here  referred  to. 

The  bromide  of  potassium,  which  is  largely  employed  as  a 
sedative  in  the  treatment  of  neuralgic  affections,  has,  so  it  seems, 
after  frequent  and  not  very  prolonged  use,  greatly  impaired  the 
structure  of  the  teeth  —  at  least  the  proof  of  this  has  seemed  appa- 
rent from  recent,  though  limited,  observations  in  this  direction. 

For  example  :  A  lady  with  teeth  in  good  condition,  of  good 
quality  and  finely  polished,  found  it  necessary  to  call  a  physician, 
who  prescribed  the  bromide  of  potassium.  After  a  daily  and 
exclusive  use  of  it  for  nearly  a  year,  the  lower  bicuspids  more 
especially,  became  so  soft  as  to  be  very  easily  cut  —  almost  as 
easily  as  chalk.    Other  cases  have  been  noticed. 

After  a  short  personal  experience  with  this  remedy,  the  inferior 
teeth  became  very  sensitive  about  the  necks,  and,  though  the  sensi- 
tiveness disappeared  in  a  measure,  after  ceasing  to  use  it,  the 
bicuspids  are  permanently  injured  on  the  cervical  portions. 

lVhe?i  and  hon'  does  this  agent  act  J 

As  is  supposed,  when  the  fluids  of  the  mouth  present  an  acid 
reaction,  the  bromide  of  potassium,  by  contact  therewith,  becomes 
a  destructive  agent,  forming  hydrobromic  acid,  which  rapidly 
corrodes  the  enamel.  Therefore,  the  medicine  ought  not  to  be 
administered  in  such  cases  without  the  after  and  immediate  rinsing 
of  the  mouth  with  an  alkaline  solution  —  as  that  of  the  bicarbon- 
ate of  soda. 

The  indications  of  rapid  deterioration  of  the  teeth,  seemingly 
from  the  exhibition  of  this  medicine,  and  that  the  attention  of  the 
profession  may  be  enlisted  in  this  direction,  with  a  view  of  elicit- 
ing further  information,  may  serve  as  an  apology  for  offering  these 
suggestions,  and  also  that  the  results  of  a  few  limited  and  in- 
complete experiments  on  the  dry  and  extracted  teeth  may  be 
chronicled,  which  seem  to  confirm  the  truth  of  these  statements. 

The  most  prominent  acids  found  in  the  saliva  are,  according  to 
Piggott,  the  "hydrochloric,  acetic,  lactic,  oxalic  and  uric." 

Very  recently,  a  number  and  variety  of  teeth,  temporary  and 


DENTAL   THERAPEUTICS  H.  L.  SAGE. 


89 


permanent,  old  and  young,  were  immersed  in  water,  one  ounce ; 
bromide  of  potassium,  twelve  grains  ;  hydrochloric  acid,  two  drops, 
at  different  times,  and  for  periods  ranging  from  three  to  six,  twelve, 
and  twenty-four  hours.  This  softened  and  corroded  the  enamel, 
leaving  a  white  powder  on  the  surface,  while  shavings  of  cementum, 
one-fiftieth  of  an  inch  in  thickness,  could  be  cut  from  the  roots, 
and  remained  attached  by  the  ends  to  the  necks. 

The  results  were  varied  by  the  quality  of  the  teeth. 

At  another  time,  some  teeth  which  had  been  whitened  several 
months  previously  (by  placing  them  for  a  few  seconds  in  a  solution 
of  the  chloride  of  soda,  an  acid  being  immediately  added,  and 
the  teeth  quickly  washed  with  water,)  were  subjected  to  experi- 
ment, when  full  as  much  effect  was  produced  by  immersion  in  a 
solution  of  the  strength  of  the  first  for  a  period  of  three  hours,  as 
was  in  the  first  instance  during  a  longer  time. 

Several  teeth,  varying  in  age  and  density,  being  immersed  in  a 
solution  composed  of  water,  one  ounce ;  bromide  of  potassium, 
twelve  grains ;  acetic  acid,  three  drops,  the  enamel  was  corroded 
to  some  extent,  while  the  cementum  could  be  shaved  off  in  strips 
of  about  half  the  thickness,  as  when  the  effect  was  produced  by 
the  addition  of  the  hydrochloric  acid. 

In  the  case  of  some  very  hard  teeth  not  much  effect  was  pro- 
duced. 

When  the  solution  was  made  by  the  addition  of  six  drops  of 
acetic  acid,  and  twelve  grains  of  bromide  of  potassium  to  the 
ounce  of  water,  for  about  forty-four  hours,  the  teeth  were  all  acted 
upon  —  the  cementum  being  easily  shaved  off  to  the  thickness  of 
one-fiftieth  of  an  inch,  while  the  enamel  was  badly  corroded. 

In  a  solution  composed  of  water,  one  ounce ;  bromide  of 
potassium,  twelve  grains,  and  oxalic  acid  (crystals),  six  grains,  were 
placed  a  variety  of  teeth  for  a  period  of  forty-eight  hours.  Most 
of  these  were  acted  upon  badly,  with  varying  degrees,  though  some 
were  not  much  affected.  In  most  instances  the  enamel  was  much 
corroded,  and  the  cementum  softened  so  as  to  be  easily  shaved  to 
about  the  same  depth  as  in  the  other  case  —  one-fiftieth  of  an  inch, 
or  more. 

A  cuspidatus,  molar  and  bicuspid  were  immersed  twelve  hours 
in  an  aqueous  solution  of  bromide  of  potassium,  twelve  grains  to 
the  ounce.    No  effect,  excepting  on  the  cuspidatus,  in  which  the 
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surface  of  the  enamel  was  softened,  and  the  cementum  could  be 
cut  from  the  surface  in  thin  strips.  But  the  action  was  less  than 
when  the  acid  was  added. 

All  loose  tissue,  dried  blood,  tartar,  etc.,  had  been  removed 
from  the  teeth  before  subjecting  them  to  these  experiments,  but 
other  acids  were  not  used,  for  want  of  time. 

Perhaps  the  iodide  of  potassium  would  also  be  found  to  exert 
a  deleterious  local  action  on  the  teeth,  to  a  greater  or  less  extent, 
varied  by  the  character  of  the  fluids  of  the  mouth,  and  the  quality 
and  composition  of  the  former.  In  these  days  of  the  frequent 
administration  of  medicines,  more  frequent,  perhaps,  than  formerly, 
because  of  the  increasing  multiplicity  of  medical  men  and  remedial 
agents,  and  the  greater  publicity  too,  through  the  press,  of  the  so- 
called  merits  of  secret  and  patent  preparations,  it  would  not  be  sur- 
prising should  the  teeth  also  suffer  from  the  local  or  constitutional 
effects  of  over-medication ;  for  which  latter,  it  is  apparent,  the 
present  facilities  afford,  with  many  ample,  temptations  to  try  the 
effects  for  real  or  fancied  ailments  —  many  of  the  former,  no  doubt, 
being  a  consequence  of  the  carrying  out  of  this  tendency. 

But  this  does  not  make  less  obvious  the  fact  that  many  remedies 
of  real  value,  and  indispensable  in  medical  practice,  are  sometimes 
destructive  to,  or  impair  the  integrity  of,  organs  with  which  they 
may  come  in  contact,  unless  agents  are  employed  to  prevent  it; 
which  effects,  so  far  as  the  teeth  are  concerned,  can  usually  be 
neutralized  when  of  a  merely  local  character,  without  impairing 
the  remedial  action  of  the  medicine.  And  it  is  quite  likely  that 
much  yet  remains  to  be  learned  as  to  the  specific  action  of  certain 
acid  and  alkaline  medicines  in  the  production  of  caries,  or  whether 
or  not  they  have  such  action,  and  the  combinations  necessary  to 
produce  it,  and  the  steps  to  be  taken  to  prevent  it. 

In  the  report  on  Dental  Therapeutics  for  1872,  allusion  was 
made  to  the  action  of  carvacrol  on  sensitive  dentine,  in  which  its 
merits  as  an  obtunder  were  briefly  set  forth,  it  having  been  first  sug- 
gested, for  this  special  purpose  only,  by  Dr.  J.  R.  Walker,  of  New 
Orleans,  as  was  then  stated.  Subsequently  this  agent  was  put  into 
the  hands  of  several  prominent  members  of  the  profession,  who 
have,  for  several  months,  employed  it  with  great  satisfaction,  not 
only  in  this  but  in  other  directions;  the  results  of  our  own  expe- 
rience, and  that  of  others  thus  far,  indicating  that  it  is  a  more 


DENTAL   THERAPEUTICS  H.  L.  SAGE. 


91 


valuable  addition  to  dental  and  medical  practice  than  has  been 
supposed,  with  a  much  wider  range  of  usefulness  than  was  at  first 
claimed  for  it ;  not  only  that,  it  has  been  produced  in  much 
greater  purity  and  strength  than  at  first ;  so  that  it  seems  to  be  quite 
all  that  can  be  desired  as  to  quality.  From  what  has  been  devel- 
oped in  its  manufacture  and  in  dental  practice,  it  seems  to  possess 
in  full  strength,  or  diluted  to  meet  various  indications,  antiseptic, 
disinfectant,  sedative,  mildly  caustic  and  escharotic,  gently  styptic, 
stimulant,  irritant,  rubefacient  and  carminative  properties. 

Undiluted,  in  which  state  it  is  employed  in  most  cases,  it  has 
more  powerful  action  than  glycerole  of  thymol,  and,  for  some 
purposes,  is  more  efficient  than  creasote,  while  it  meets  some 
indications  not  met  by  either.  Diluted  with  water  in  about  the 
proportion  of  one  to  three  drops  to  the  ounce,  it  has  been  found 
to  afford  great  relief  as  a  gargle  in  tonsillitis  {cynajiche  tonsillaris)^ 
the  effect  being  immediately  apparent,  and  the  recovery  speedy  by 
a  few  applications.  For  example,  an  intelligent  dentist  awoke  in 
the  morning  with  a  very  sore  throat.  A  drop  of  the  carvacrol  in  a 
wineglassful  of  water  used  as  a  gargle  gave  immediate  relief.  Two 
more  gargles  during  the  forenoon  effected  an  entire  cure  before 
night.  The  strength  of  the  gargle  can  be  increased,  when  more 
powerful  action  is  required. 

In  the  more  severe  forms  of  tonsillitis  it  would  probably  greatly 
mitigate  if  not  cure  the  disease ;  and  it  is  believed,  from  what  is 
known  of  its  properties,  and  from  its  limited  use  in  this  direction, 
that  it  would  always,  or  nearly  always,  prove  beneficial  in  inflamed 
and  ulcerous  mucous  membranes  where  local  treatment  could  be 
had.  Mouths  irritated  and  made  sore  by  wearing  plates  are  speed- 
ily relieved. 

We  have  frequently  taken  it  internally,  in  very  minute  quantity, 
by  way  of  experiment,  and  for  the  effect  it  might  have  in  relieving 
bronchial  irritation;  though  in  the  absence  of  other  than  personal 
experience,  would  not  like  to  recommend  its  employment  in  this 
way,  though  in  our  own  case  the  result  seemed  to  be  satisfactory, 
and  the  relief  positive  —  this  being  the  only  remedial  agent  em- 
ployed for  the  purpose. 

But  future  and  careful  experiment  can  alone  determine  its  full 
value  in  general  medicine  and  surgery.  It  is  safe  to  say  that  it  is 
not  so  necessary  as  with  creasote,  chloride  of  zinc,  etc.,  that  the 
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patient  does  not  swallow  the  slight  excess  that  may  find  its  way  ta 
the  mouth  by  judicious  local  application,  or  that  it  be  so  carefully 
confined  to  the  immediate  vicinity  of  the  parts  under  treatment. 
But  we  would  not  underrate  the  importance  of  neat  and  careful 
handling  of  this  agent. 

In  odontalgia,  proceeding  from  exposed  pulps,  it  has  remarkable 
power  —  the  cessation  of  the  pain  being  instantaneous  in  many  cases, 
where  the  usual  remedies  prove  of  no  avail  —  the  effect  of  a  single 
application  often  lasting  a  week,  and  in  many  cases  even  longer. 
Of  course,  it  might  not  prove  effectual  in  every  instance.  This 
would  be  expecting  too  much  of  any  remedy. 

In  the  hands  of  the  public  it  would  not  be  likely  to  abate 
odontalgic  pains  so  rapidly,  perhaps  not  so  fully,  as  if  the  cavity 
was,  previous  to  the  application,  partially  excavated,  so  that  the  free 
contact  of  the  medicine  with  the  pulp  could  be  had;  though  it 
seems  to  penetrate  carious  tooth  substance  with  greater  facility  than 
is  the  case  with  most  agents  of  this  nature. 

Dr.  C.  E.  Francis  says,  in  regard  to  its  efficiency  in  odontalgia : 
"  It  has  remarkably  soothing  effect.  I  have  used  it  upon  exposed 
pulps  with  much  satisfaction.  In  cases  of  odontalgia,  arising  from 
irritated  and  congested  pulps,  it  acts  with  magic  influence.  In  sev- 
eral cases  of  terrific  toothache,  after  trying  aconite,  chloroform, 
creasote  and  carbolic  acid  with  little  or  no  effect,  I  have  allayed 
the  pain  in  each  case  instantly  with  a  touch  of  the  carvacrol.  If  it 
had  no  other  virtue,  it  would,  in  such  cases  as  these,  be  an  invalu- 
able remedy."  For  sensitive  dentine,  "he  does  not  find  it  much 
different  from  creasote  or  carbolic  acid."  But  it  is  proper  to  state 
that  he  was  then  using  an  article  much  weaker  than  that  now 
prepared. 

Dr.  W.  H.  Atkinson,  than  whom  a  better  judge  of  the  action 
of  dental  therapeutic  agents  can  scarcely  be  found,  says :  "  I  find 
carvacrol  to  be  an  acquisition  to  the  remedies  used  in  dentistry. 
It  meets  some  indications  not  yet  met  by  anything  else  known  to 
me.  It  does  not  cause  '  shock '  when  applied  to  raw  surfaces  at  all, 
except  when  too  cold  or  cool  to  not  disturb  super-sensitive  tissue. 
Its  '  taste  '  is  objectionable  to  most,  and  its  '  smell '  to  many.  It  fills 
nearly  every  indication  of  creasote  in  less  pronounced  degree.  I 
deem  it  well  worth  the  trial  of  a  much  wider  introduction  in  den- 
tistry and  general  medicine  and  surgery  than  it  yet  has  attained." 


DENTAL   THERAPEUTICS        H.  L.  SAGE. 


93 


Dr.  G.  A.  Mills  thus  refers  to  his  experience  with  this  agent : 
"  I  have  used  the  carvacrol  since  I  first  received  it,  which  was  some 
time  in  the  early  winter.  As  a  substitute  for  creasote  I  am  not 
ready  to  indorse  it  fully,  or  either  thymol,  for  I  think  they  are  deci- 
dedly useful  where  the  carvacrol  would  not  be. 

"As  an  escharotic,  it  is  7)iild.  As  an  antiseptic,  it  is  mild.  As  a 
stimulant,  it  is  mild.  As  an  obtunder,  it  is  quite  efficient,  particu- 
larly in  highly  organized  tooth  structure.  In  such  cases  I  have 
had  a  very  satisfactory  use  of  it.  I  am  inclined  to  the  opinion  that, 
because  of  its  mild  stimulating  qualities,  is  due  its  kindly  action 
on  the  highly  organized  tooth.  I  do  not  think  that  it  possesses  the 
disinfecting  qualities  in  anything  like  the  degree  that  creasote  or 
thymol  does.  I  am  inclined  to  think  that  a  longer  acquaintance 
with  it  will  develop  something  useful,  and  worthy  a  place  in  the  list 
of  our  remedial  agencies." 

To  return  to  our  own  experience  with,  and  impressions  received 
concerning  it.  Carvacrol  has  an  odor  similar  to  creasote.  Its 
taste  is  sweetish  at  first,  afterward  scratching,  peppery  and  persist- 
ent. If  swallowed  undiluted,  even  in  small  quantity,  it  is  usually 
and  temporarily  irritating  to  the  fauces.  Its  taste  is  liked  by  some  ; 
disliked  by  most.  Likewise,  its  odor  is  objectionable  (though 
slightly  to  most)  and  the  reverse. 

As  a  gargle,  it  renders  the  mouth  refreshingly  sweet.  Our  own 
experience  would  also  indicate  that  it  is  useful  for  disinfecting  root 
canals,  for  applying  to  cavities  previous  to  filling,  and  to  pulps 
before  capping.  We  incline  to  the  opinion  that,  as  a  disinfectant, 
it  is  quite  as  efficient  as  creasote  or  thymol,  while  it  is  more  pene- 
trating ;  to  which  latter  fact,  as  well  as  to  "  its  mild  stimulating 
qualities,"  may  be  due  "  its  kindly  action  on  the  highly  organized 
tooth."  To  this,  also,  may  be  due  the  effect  it  has  in  obtunding 
the  sensitiveness  of  dentine  so  quickly ;  for,  if  applied  to  burs  while 
excavating,  during  the  use  of  the  engine,  it  not  only  lessens  the 
friction  but  reduces  the  sensitiveness,  and  is,  in  the  latter  resj^ect, 
the  best  agent  that  can  be  employed. 

For  mild  cases  of  abscess  carvacrol  is  certainly  efficient. 

One  advantage  possessed  by  carvacrol  over  creasote  is,  that  it 
makes  its  presence  more  severely  felt  when  it  reaches  the  seat  of  the 
abscess,  and  thus  more  apparent  to  the  dentist,  than  is  the  case  with 
•creasote.    While  it  produces  a  burning,  peppery  sensation,  it  is  not 
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SO  likely  to  excite  inflammation  of  the  tissues  when  confined  ;  for 
instance,  in  case  of  an  abscess  which  has  not  discharged  through  a 
fistula,  or  caused  destruction  of  tissue  enough  to  produce  one.  A 
tooth  may  be  sore  to  the  touch,  the  gum  swollen  considerably,  and 
there  be  no  discharge  of  pus,  or  it  may  not  be  present. 

If,  now,  the  pulp-canal  be  cleared  of  the  debris^  and  cleansed,, 
an  injection  of  carvacrol  be  made  into  the  abscess  through  the 
apical  foramen,  or  through  the  foramen  slightly  enlarged  with  a 
very  small  drill,  and  the  pulp-canal  temporarily  filled  with  saturated 
("carvacroled  ")  floss  silk,  likewise  the  orifice  of  the  cavity  with  the 
oxychloride  of  zinc,  there  will  be  produced  (so  far  as  some  experi- 
ence in  this  direction  indicates)  nothing  more  than  a  slight  inflam- 
mation of  the  parts,  even  were  there  any.  But  as  before  stated, 
when  the  agent  reaches  the  seat  of  trouble,  the  indications  will  be 
unmistakable  by  the  manifested,  though  not  severe,  sensations  of 
the  patient. 

If  there  is  a  fistula  in  the  gum,  and  the  carvacrol  is  forced 
through,  via  the  root-canal,  it,  being  less  caustic  and  escharotic 
than  creasote,  does  not,  like  it,  leave  a  white  track ;  and  therefore 
creasote  is,  in  this  respect,  different,  as  showing  more  distinctly 
its  appearance  on  the  outside. 

While  carvacrol  makes  its  presence  in  the  abscess  immediately 
felt  by  the  patient,  who  communicates  the  intelligence,  creasote 
must,  or  it  is,  at  least,  more  necessary  that  it  should,  appear  through 
the  fistula,  that  we  may  know  that  it  has  performed  its  work ; 
and  so  it  is  if  the  elixir  of  vitriol  is  employed. 

As  it  is  at  once  apparent  when  carvacrol  reaches  the  abscess, 
though  there  may  be  no  fistula  through  which  it  may  appear,  there 
would  not  be  so  77iiich  danger  from  over-medication  by  the  injec- 
tion of  too  large  a  quantity,  as  there  might  be  with  creasote,  owing 
to  its  being  less  an  irritant  than  the  latter,  or  in  other  words,  from 
the  fact  that  it  can  be  employed  more  freely,  with  not  so  much 
danger  of  causing  inflammation  and  swelling.  But  though  there 
is  not  so  f7iuch  danger  of  over-medication  as  with  creasote,  there 
may  be  danger,  nevertheless ;  and  notwithstanding  there  might  not,, 
in  the  majority  of  cases,  be  any  trouble  from  this  source,  recent 
experience  has  taught  that  it  should  be  employed  judiciously,  par- 
ticularly in  cases  of  scrofulous  diathesis. 

We  cannot  yet  say  that  it  would  be  sufficiently  powerful  for  ali 
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uncomplicated  chronic  cases  of  alveolar  abscess,  though  such  seems 
to  be  the  fact,  so  far  as  experience  indicates. 

In  a  case  of  seventeen  years'  standing,  in  the  mouth  of  a  married 
lady,  aged  about  forty,  with  a  fistula  opening,  and  discharging,  on 
the  palatine  surface,  and  leading  from  the  root  of  the  right  superior 
lateral  incisor,  the  destruction  of  bone  was  somewhat  extensive,  so 
that  the  bare  root  could  be  felt  with  an  instrument.  The  cavity 
in  the  alveolus  was  syringed  and  filled  with  the  carvacrol,  but  as 
this  was  the  first  trial  of  this  agent  in  this  direction,  it  was  fol- 
lowed by  the  elixir  of  vitriol,  lest  there  might  be  any  broken  down 
alveolus,  and  for  the  effect  it  might  have  in  dissolving  it.  The 
fistula  was  speedily  closed  without  further  treatment,  and  the  tooth 
received  a  root  and  crown  filling  without  exciting  the  slightest 
inflammation.  Here  it  would  be  impossible  to  determine  with 
certainty  which  agent,  or  whether  both,  effected  the  cure. 

But  in  a  case,  the  report  of  which  follows,  carvacrol  alone  was 
employed. 

The  tooth  was  a  perfectly  sound  but  abscessed  left  superior 
cuspidatus,  in  the  mouth  of  a  young  married  woman. 

It  was  a  chronic  abscess  of  seven  years'  standing  —  the  death 
of  the  tooth  having  been  consequent,  it  is  supposed,  on  the  loss  of 
alveolus,  from  involvement  with  an  abscessed  lateral  incisor  root. 

On  opening  the  pulp  cavity,  it  was  found  full  of  very  offensive 
matter,  a  dead  pulp  being  removed  entire.  Two  applications  of 
the  carvacrol  were  sufficient  to  cause  the  healing  of  the  fistula  in 
the  gum,  and  the  parts  to  assume  a  healthy  appearance.  The 
first  was  made  through  the  fistula,  as  the  attempt  to  force  the  medi- 
cine into  the  abscess  through  the  apical  foramen  was  a  failure. 
This  did  not  entirely  check  the  discharge  of  pus.  A  period  of 
twenty  days  having  elapsed,  the  attempt  to  inject  the  carvacrol  into 
the  abscess,  via  the  root  canal,  was  successful,  by  the  employment 
of  a  broach  wound  with  floss  silk  —  the  entrance  of  the  agent  being 
immediately  followed  by  a  burning  sensation.  Following  the  ope- 
ration, in  each  case,  the  root  was  temporarily  filled  with  floss  silk 
saturated  with  the  medicine,  and  the  crown  cavity  with  the  oxychlo- 
ride  of  zinc. 

No  inflammation  followed  the  medication.  In  two  months  after 
the  second  and  last  treatment,  the  patient  called  with  the  parts  pre- 
senting a  healthy  appearance.    This  was  the  third  case  of  alveolar 
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abscess  in  which  carvacrol  was  the  remedial  agent.  The  second 
was  successfully  treated  with  a  much  stronger  preparation,  though 
of  a  similar  nature,  perhaps.  This,  a  small  percentage  of  which 
was  obtained  by  distillation  after  all  the  carvacrol  had  passed  over, 
we  have  as  yet  been  able  to  recover  only  in  one  instance,  for  the 
reason  that  it  is  not  usually  present,  and  probably  never  is,  except- 
ing in  very  old  material.  Its  specific  gravity,  too,  is  much  greater 
than  that  of  carvacrol  proper,  the  boiling  point  higher,  and  its 
properties  —  some  of  them  at  least  —  much  more  pronounced.  An 
analysis  may  reveal  that  it  is  a  "new  product,"  hitherto  undis- 
covered. 

A  German  girl,  with  the  right  superior  lateral  incisor  aching, 
and  sore  to  the  touch,  called  for  treatment.  There  was  no  cavity 
in  the  tooth,  and  no  fistula  in  the  gum,  though  it  had  previously 
swollen.  Access  was  made  to  the  pulp  cavity  (which  was  found  to 
be  full  of  pus),  on  and  through  the  palatine  surface,  by  means  of 
the  incomparable  burring  engine.  The  root  was  cleansed.  The 
"new  product  "  was  pumped  through  the  foramen  of  the  root,  into 
the  abscess,  by  means  of  a  broach  wound  with  silk,  as  before.  It 
produced  a  sevei-e  burning  sensation,  indicating  unmistakably  that  it 
had  reached  the  seat  of  trouble.  Floss  silk  was  then  saturated 
therewith,  with  which  the  root  was  temporarily  filled,  the  crown 
cavity  being  sealed  up  with  oxychloride  of  zinc.  The  pain  pro- 
duced soon  partially  abated,  but  continued  with  less  severity  for 
two  and  one  half  hours.  Some  slight  inflammation  and  swelling 
was  excited,  which  soon  subsided.  In  five  days  thereafter,  the 
tooth  being  slightly  sore  to  the  touch,  the  treatment  was  repeated 
with  the  production  of  still  less  inflammation  than  before.  In  a 
week  following  the  last  application,  the  tooth  was  entirely  free  from 
soreness,  with  no  inflammatory  symptoms,  and  the  parts  looking 
healthy. 

But  these  examples  will  sufiflce,  though  others  might  be  given. 

The  solvent  properties  of  carvacrol  are  somewhat  pronounced. 
It  dissolves  gutta  percha,  or  Hill's  Stopping,  and  the  ordinary  red 
unvulcanized  rubber,  very  readily,  which  is  as  far  as  experiment  has 
been  carried  in  this  direction. 

Therefore  if  the  root-filling  of  silk  or  cotton  is  saturated  with 
this  agent,  the  oxychloride  of  zinc  is  the  best  for  a  retaining  plug; 
that  is,  a  temporary  crown  filling  over  all. 
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Gutta  percha,  or  Hill's  Stopping,  will  be  rapidly  softened, 
excepting  care  be  taken  to  wipe  out  the  excess  of  carvacrol. 

Though  the  impressions  embodied  in  the  foregoing  remarks, 
concerning  the  action,  properties,  and  manner  of  use  of  carvacrol, 
may  be  somewhat  modified  by  future  and  more  enlarged  experience, 
it  is  believed  that  they  will  be  found  to  be,  in  the  main,  correct. 


DISCUSSIONS. 


Dr.  Atkinson  :  I  want  to  make  a  few  remarks  in  regard  to  the 
glycerole  of  thymol.  It  has  been  objected  that  it  produces  pain. 
Now  the  glycerine  being  made  up  of  carbon,  hydrogen,  and  oxygen, 
has  a  strong  affinity  for  water;  and  by  virtue  of  this  bond  it  takes 
the  water  from  the  tissues  and  thus  produces  the  shock  com- 
plained of. 

The  objection  to  using  pure  thymol,  which  produces  no  shock, 
is  that  it  has  to  be  brought  to  a  high  temperature  for  direct  appli- 
cation, and  moreover,  it  is  a  wasteful  method  of  use.  I  indorse 
the  use  of  carvacrol —  in  fact,  of  all  the  carbol  series  —  for  they  act 
as  disinfectants. 

In  reference  to  molecules  again,  there  are  two  forms  of  atoms 
in  a  molecule  of  water,  and  one  is  a  monad  and  the  other  a  diad  — 
these  are  the  measure  of  the  bonds  that  unite  the  two  gases  to 
make  a  liquid,  under  the  potentiality  of  affinity,  when  made  active 
by  a  current  of  electrism  passing  within  the  sphere  of  influence  to 
marry  them  in  accordance  with  full  satisfaction  of  their  bonds  of 
affinity.  My  first  love  was  creasote ;  then  came  thymol,  and  then 
carvacrol.  In  regard  to  pepsin,  I  would  say  //  does  not  dissolve 
anything.  It  stands  as  an  embodiment  of  force  —  an  active  princi- 
ple, enabling  the  water  to  dissolve  and  discharge  the  deteriorated 
albumen  and  albumenoid  compounds  that  are  capable  of  putrefac- 
tion if  no  disinfecting  agent  be  present. 

The  method  of  using  the  pepsin  I  indorse.  At  times  I  also  use 
<iilute  phosphoric  acid  along  with  it. 

Dr.  Taft  :  In  regard  to  carvacrol,  I  have  been  experimenting 
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with  it  for  some  time,  and  in  many  cases  have  been  exceedingly 
pleased  with  it,  though  it  is  not  alike  efficacious  in  all  cases.  The 
subject  of  therapeutics  is  of  very  great  importance  —  one  in  regard 
to  which  there  is  perhaps  as  little  knowledge  among  the  profession 
as  any  other.  Very  much  of  the  practice  of  Dentistry  partakes  of 
4he  practice  of  Medicine.  How  many  men  confine  themselves 
strictly  to  mere  manipulation  ?  Few  enter  on  the  subject  of  treat- 
ment as  they  ought. 

He  concluded  by  exhibiting  to  the  Association  a  convenient 
form  of  medicinal  preparations,  denominated  Divided  Medicines. 
The  medicines  are  mixed  with  gelatin,  which  serves  as  a  vehicle ; 
it  is  rolled  out  into  squares  and  crossed  so  as  to  indicate  the  quan- 
tity of  medicine  contained  in  the  limits  prescribed.  He  recom- 
mended this  for  dentists'  use,  being  in  a  form  for  administration  at 
once.  Medicines  thus  prepared  render  the  writing  formulas  and 
prescriptions  unnecessary. 

Dr.  Chase  said  that  he  had  been  in  the  constant  habit  of  using 
pepsin  since  last  January.  That  he  thinks  it  very  useful  in  dis- 
solving away  the  dead  pulp  in  root  canals. 

Creasote  or  alcohol  will  destroy  the  action  of  the  pepsin,  and 
therefore  wax  and  cotton  should  be  used  as  a  plug  to  retain  the 
pepsin  for  the  two  or  three  days  that  it  is  desirable  to  keep  it  in 
the  tooth.    Sometimes  makes  a  second  application. 

Dr.  Rehwinkel  thought  the  profession  greatly  needed  a  hand- 
book of  Materia  Medica.  He  moved  that  the  Committee  on  Thera- 
peutics be  instructed  to  investigate  the  action  and  properties  of 
carbolic  acid,  creasote,  thymol,  and  carvacrol,  and  indicate  the 
symptoms  or  peculiar  conditions  under  which  one  of  these  agents 
was  preferable  to  the  others. 

Dr.  Atkinson  :  There  is  a  new  invention  by  Dr.  J.  B.  Wingate, 
of  Carbondale,  Pa.,  called  "  Depurator,"  for  the  treatment  of  in- 
cipient abscess  and  other  local  inflammations,  which  I  like  very 
much.  It  consists  of  little  glass  cups  of  different  forms  to  apply  to 
any  part  of  the  mouth  or  flesh,  by  which  you  may  operate  either 
dry  or  wet  cupping  very  neatly  and  effectually.  An  air-pump  is 
used  to  exhaust  the  air,  which  it  does  by  a  few  strokes.  It  affords 
prompt  relief  in  local  congestions  and  is  perfectly  under  control. 
Alveolar  abscesses  in  the  sockets  of  pulpless  teeth  are  readily 
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aborted  by  this  treatment.  It  is  much  more  convenient  and  sure 
than  the  use  of  even  the  best  leeches. 

Dr.  Stellwagen  said  that  in  many  cases  he  had  gone  back  to 
the  simple  alcohol,  and  found  that  it  would  answer.  It  was  a  good 
bleacher  and  cleanser,  and  is  frequently  as  good  as  the  other  prepa- 
rations which  had  been  suggested :  the  tinctures  often  acting  only 
as  perfumed  alcohol. 


ACTION 

OF 

Anesthetic  Agents. 


By  M.  H.  WEBB,  a  Mkmbkr  of  the  Committee  on  Dental  Chemistry. 


IN  the  absence  of  a  report  from  the  Chairman  of  the  Com- 
mittee on  Dental  Chemistry,  I  present  this  paper,  which  is 
submitted  only  as  collateral  to  that  report,  and  may  serve  to  open 
discussion  upon  points  more  directly  related  to  the  subject  under 
consideration.  The  effect  of  chemical  combination  in  changing 
the  properties,  action  and  tests  of  elements  cannot  be  too  fully 
appreciated,  and  I  would  especially  direct  your  attention  to  that 
part  of  the  paper  which  touches  upon  this  in  the  production  of 
anaesthetic  effects  upon  the  system. 

Certain  vapors,  as  those  of  ether  and  chloroform,  or  a  gas, 
as  protoxide  of  nitrogen,  when  inhaled,  produce  a  certain  result 
which  has  been  termed  anaesthesia  —  a  derivative  of  the  Greek 
anaisthaesia  (from  a,  without,  and  aiaOavoiiai^  to  perceive,  or 
be  senible  of):  anaesthesia,  therefore,  signifies  a  suspension  of 
sensation.  The  action  of  anaesthetic  agents  has  been  said  to  be 
"physiological,"  but  as  they  suspend,  to  a  greater  or  less  degree, 
functional  activity,  it  would  be  more  in  accordance  with  the  true 
condition  of  the  system,  when  anaesthetized,  to  call  such  action 
•semi-physiological,  or  tending  to  pathological.  During  the  admin- 
istration of  an  anaesthetic  agent  the  operator  can  learn  that  there 
is  a  tingling  sensation  in  the  fingers  and  toes,  and  at  the  same 
time,  as  the  influence  of  the  agent  reaches  the  cerebrum,  will 
find  that  the  olfactory  ganglia,  or  bulbs  of  the  olfactory  nerves, 
situated  anteriorly  and  at  the  base  of  the  cerebrum,  become 
affected  —  the  patient  losing  the  sense  of  smell.    The  tubercula- 
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quadrigemina — the  ganglionic  centers  of  the  optic  nerves  —  after- 
ward become  affected,  when  a  dilation  of  the  pupil  is  noticed.  At 
a  distance  back,  and  below  the  fourth  ventricle,  is  the  bulb  of  the 
auditory  nerve ;  and  when  anaesthesia  is  carried  beyond  this  and 
the  origin  of  the  trifacial  nerve,  and  the  sound  of  the  voice  is 
unheard,  one  can  perform  any  minor  operation,  but  for  those  of 
a  greater  extent  the  effect  should  be  carried  still  further.  Too 
many  operate  before  the  functions  of  the  cerebellum  and  pons- 
varolii  are  suspended,  at  which  time  more  pain  will  be  expe- 
rienced than  if  an  anaesthetic  had  not  been  administered.  Many 
theories  have  been  advanced  in  reference  to  the  action  of  anaes- 
thetic agents;  Dr.  Sansom,  in  his  work  on  chloroform,  stating 
that  they  act  by  "  altering  the  physical  character  and  physical 
properties  of  the  blood,"  while  Dr.  Richardson  and  others  contend 
that  they  act  "directly  upon  the  nervous  system."  To  sustain 
this  latter  theory  animals  have  been  submitted  to  an  atmosphere 
containing  a  deficiency  and  an  excess  of  oxygen,  the  result  appa- 
rently being  in  favor  of  said  theory  —  the  animals  not  becoming 
anesthetized.  The  gases  composing  that  atmosphere  were  mixed 
—  the  nitrogen  and  oxygen  were  not  combined,  but  simply  lay  in 
juxtaposition,  —  for  from  inhaling  a  mixture  of  the  gases  —  equiva- 
lents, as  in  nitrous  oxide  —  we  fail  to  observe  any  effect  but  that 
of  hyper-oxygenation ;  whereas,  when  these  gases  are  combined, 
as  in  the  gas  resulting  from  the  decomposition  of  nitrate  of  ammo- 
nia, a  hypo-oxygenation  follows,  and  we  have  anaesthesia.  Were 
nitrous  oxide  to  become  decomposed  and  the  oxygen  disengaged,  a 
portion  of  which  to  be  appropriated  by  the  blood,  the  effect  would 
evidently  be  similar  to  a  simple  admixture  of  the  gases.  In  fur- 
ther support  of  the  theory  that  anaesthetics  act  directly  upon  the 
nervous  system,  it  has  been  stated  that  there  is  not  sufficient  time 
for  the  action  of  such  agents  through  the  arterial  system.  The 
circulation  of  the  blood  is  completed  in  about  thirty  seconds,  and 
anaesthesia,  with  chloroform  as  the  agent,  can  be  effected  in  about 
the  same  time,  evidently  proving  that  anaesthetics  have  time  to  act 
by  causing  deficient  oxygenation  of  the  blood.  By  atmospheric 
pressure,  brought  into  play  by  contraction  of  the  diaphragm  and 
muscles  of  the  chest,  the  trachea  and  the  larger  of  the  bronchial 
tubes  are  filled,  and  the  air  is  then  diffused  throughout  all  the 
ultimate  cells,  thus  being  brought  to  the  blood  as  it  passes  through 
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the  pulmonary  capillaries.  The  air-cells  are  supplied  by  first  con- 
tracting and  driving  off  the  carbonic  acid  and  vapor,  furnished 
them  by  the  venous  blood  through  the  plasma,  and  then  inviting, 
by  their  relaxed  condition,  the  advance  of  oxygen  from  the  atmo- 
sphere which  passes  through  the  wall  of  the  cell,  the  wall  of  the 
capillary,  and  to  the  blood  disc,  all  in  about  two  seconds.  When 
the  blood  is  deprived  of  its  oxygen  by  the  inhalation  of  an  anaes- 
thetic agent,  the  venous  blood  does  not  pass  as  such  to  the  arteries, 
because  the  absence  of  oxygen  does  not  prevent  the  carbonic  acid 
being  transmitted  through  the  plasmatic  tissue  to  the  air-cells,  and 
then  driven  off  by  their  contraction,  except  when  the  blood  is 
surcharged  with  it,  as  when  an  undue  supply  of  oxygen  is  inhaled 

—  a  greater  quantity  of  carbonic  acid  gas  being  thereby  eliminated 

—  when  some  may  enter  the  arteries  in  addition  to  that  normally 
present ;  however,  when  a  gas  or  vapor  is  inhaled,  which,  to  a 
great  extent,  deprives  the  blood  of  oxygen,  the  arterial  partakes  of 
the  color  of  venous  blood.  As  the  introduction  of  oxygen  into 
the  red  corpuscle  causes  the  coloring  property  —  the  hemato- 
globulin,  or  crourine, —  to  assume  an  arterial  or  florid  hue,  so  in  the 
deprivation  of  oxygen  it  remains  livid,  as  seen  when  the  cargo  of 
oxygen  is  conveyed  to  the  tissues,  and  the  blood  enters  its  venous 
channel  to  transport  the  effete  carbon  to  the  lungs,  where  it  is 
discharged  into  the  broad  ethereal  expanse. 

A  province  of  the  blood,  then,  is  to  convey  oxygen  throughout 
the  system,  vitalizing  and  revitalizing  every  part,  and  to  appro- 
priate, in  its  recurrent  venous  circuit,  the  carbonic  acid  and 
vapor  resulting  from  a  waste  of  tissue.  As  we  come  to  the  con- 
sideration of  the  ascending  scale  of  animal  existence,  from  the 
lower  types  to  man,  we  find  that,  like  the  vasculatory,  the  nervous 
system  in  the  lower  animals  is  simple,  yet  in  man  it  attains  an 
immensity  corresponding  to  his  elevated  position. 

For  twenty  centuries  numerous  theories  have  been  in  contem- 
plation in  reference  to  this  wonderful  system;  yet,  far  out  into  the 
dim  distance  of  future  ages,  there  doubtless  will  be  revealed  new 
truths,  which  will  emblazon  the  countless  pages  yet  to  be  written 
on  this,  the  grandest  subject  of  physiology.  Physiology  teaches 
that  there  are  centripetal,  or  sensory,  and  centrifugal,  or  motor, 
nerves  —  the  centripetal  being,  as  it  were,  a  labyrinth  of  cords, 
like  unto  the  iron  nerves  spread  over  a  continent,  which  transmit, 
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Avith  the  rapidity  of  lightning,  to  a  nation's  capital  or  metropolis, 
impressions  made  upon  them;  while  the  centrifugal  consist  of 
those  nerve  fibers  which  ramify  throughout  every  part,  and  convey 
that  which  is  communicated  to  them  to  its  destination.  The 
arteries,  whilst  lying  in  juxtaposition  to  the  nerves  throughout  the 
system,  transmit  oxygen  to  them,  and  thus  maintain  their  power  — 
the  functional  activity  of  the  brain  and  the  whole  nervous  system 
depending  upon  a  copious  supply  of  arterial  blood  —  blood  con- 
taining oxygen.  Take  away  this  vital  principle  —  let  there  be 
inhaled  a  gas  or  vapor  that  will  interfere  with  the  oxygenation 
of  the  blood,  —  and  we  find  the  whole  system  affected  in  conse- 
quence, a  loss  of  power  is  experienced,  and,  if  such  inhalations 
be  continued,  we  have  insensibility.  Is  not  this  anaesthesia.^ 
Those  organs  presided  over  by  the  involuntary  and  semi-volun- 
tary nerves  —  the  heart  and  lungs  —  not  becoming  affected  except 
where  anaesthesia  is  carried  too  far,  proves,  however,  that  the  whole 
nervous  system  is  not  acted  upon  by  the  agent,  and  that  before 
this  can  be  accomplished  the  effect  must  be  transmitted  to  the 
brain  mainly  through  the  carotid  and  vertebral  arteries,  which 
carry  to  that  organ  about  one  fifth*  of  the  blood  in  circulation. 
From  the  blood  pursuing  its  w^ay  onward  through  the  arterial  sys- 
tem without  its  due  supply  of  oxygen,  in  consequence  of  the  inha- 
lation of  an  anaesthetic  agent,  the  seat  of  intelligence  (the  cere- 
brum), that  of  co-ordination  of  motion  (the  cerebellum),  and  the 
pons-varolii,  become  affected,  and  if  the  medulla  oblongata  is  too 
greatly  influenced,  the  result  will  prove  fatal.  Anaesthesia,  then, 
is  the  suspension  of  cerebral  function  for  a  time  —  so  far,  at  least, 
as  the  capability  of  the  brain  to  receive  impressions  is  concerned ; 
and,  indeed,  is  indicative  of  a  general  loss  of  power  on  the  part  of 
the  sensorial  system,  and,  when  the  cerebellum  and  pons-varolii 
are  affected,  an  inability  to  communicate  with  other  parts  of  the 
system  through  the  motor  nerves.  When  the  influence  of  the 
agent  has  been  carried  even  this  far,  motion  can  be  communi- 
cated by  passing  a  rapid  intermittent  induction  current  from  the 
medulla  oblongata  to  the  lower  extremities,  the  battery  acting  as 
an  outer  brain,  supplying  power  without  intelligence.  Dr.  Rich- 
ardson, of  England,  has  demonstrated  this  by  experiments  on  the 
lower  animals. 

When  anaesthesia  is  carried  to  that  extent  where  the  functions 
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of  the  cerebrum,  cerebellum  and  pons-varolii  are  suspended  — 
and  but  a  slight  advance  would  involve  the  link  that  binds  the 
patient  to  existence  —  the  thought  should  arise  in  the  mind  of  the 
operator  that  before  him  reclines  one  whose  life  is  in  his  hands, 
and  that,  were  he  to  allow  the  influence  of  the  anaesthetic  agent  so 
to  involve  the  medulla  oblongata  as  to  paralize  the  whole  gangli- 
onic portion  of  the  pneumogastric  nerve,  the  soul  might  take  its 
flight  from  its  earthy  casket  and  be  wafted  into  eternity.  It 
behooves  us,  then,  to  be  cautious  —  to  be  faithful  sentinels ;  and 
with  a  mind  well  prepared  and  quick  to  comprehend,  and  a  hand 
bold  to  execute,  be  ready  to  wrest  all  from  such  impending  fate, 
and  thus  confer  ecstatic  joy  upon  friends  of  the  one  who  is  called 
once  more  into  all  the  loveliness  of  a  reviving  hope  and  reani- 
mated nature. 


DISCUSSIONS. 


Dr.  Atkinson  :  Though  the  paper  just  read  could  not  prop- 
erly come  under  the  head  of  a  report  on  Dental  Chemistry,  he  con- 
sidered it  indicative  of  fresh  thought.  "  Privity  of  oxygen"  was 
the  true  cause  of  anaesthesia.  If  the  subject  of  chemistry,  directly, 
should  be  discussed  by  the  Association,  he  had  something  to  say 
on  crystallography ;  and  something  which  might  throw  light  upon 
the  subject  of  calcification  and  absorption  of  the  teeth. 

Dr.  Buckingham  :  That  all  anaesthesia  is  the  result  of  the 
want  of  oxygen  is  an  old  theory.  Were  this  true,  we  might  give 
hydrogen,  nitrogen,  or  any  other  gas  which  contains  no  oxygen. 
Anaesthetics  pass  through  the  blood,  and,  being  absorbed,  so  act 
upon  some  of  the  functions  of  the  body  as  to  deprive  them  of 
sensation  and  the  power  to  act ;  he  did  not  know  how. 

Dr.  Atkinson,  on  being  asked,  if  his  theory  was  a  correct 
one,  how  he  would  account  for  the  anaesthetic  effect  of  mesmerism, 
said  :  Mesmerism  afforded  the  best  evidence  that  could  be  adduced 
in  support  of  that  theory.  In  order  to  come  under  the  mesmeric 
influence,  the  mind  must  be  kept  fixed  and  at  rest ;  respiration  and 
inspiration  are  gradually  arrested,  and  a  general  cessation  of  feeling 
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and  sense  ensues.  Awaken  the  mind,  restore  the  function  of 
respiration  and  inspiration,  and  a  general  restoration  soon  takes 
place. 

Dr.  Summers  :  I  do  not  believe  it  is  the  deprivation  of  oxygen 
that  produces  anaesthesia;  in  fact,  I  know  it  is  not.  If  you  take 
oxygen  from  the  system  you  do  not  produce  anaesthesia.  Alcohol 
has  been  suggested  here  as  an  agent  for  cleansing  root  canals. 
We  have  no  better  disinfecting  agent  than  pure  alcohol.  I  use  it 
in  the  laboratory  for  this  purpose.  For  preserving  meat  from 
putrefaction  and  maggots,  it  is  the  best  thing  I  have  found.  With 
reference  to  the  action  of  acids  and  alkalies  upon  the  teeth,  in  the 
mouth,  I  am  still  of  the  opinion  that  the  alkalies  are  the  most 
destructive  agents.  .  They  act  upon  the  pabulum,  taking  away  the 
base.  The  presence  of  acids  does  not  prove  that  they  are  the 
cause  of  decay.  There  is  nothing  so  destructive  to  animal  life  as 
the  alkalies.  Hydrochloric  acid  acts  slowly  upon  the  teeth,  but 
we  do  not  carry  enough  of  this  acid  in  the  mouth  to  destroy  teeth. 

Dr.  Buckingham  :  Alkalies  may  destroy  the  teeth,  perhaps, 
by  overcoming  vital  force,  and  by  causing  the  elimination  of  an 
acid  destructive  to  the  teeth.  Alkalies  will  not  destroy  a  tooth  if 
immersed  in  them. 

Dr.  vSummers  :  These  alkalies  enter  the  blood-vessels,  thus 
coming  directly  in  contact  with  the  tooth  substance  through  the 
local  circulation,  and  so  destroy  the  pabulum  of  which  the  tooth  is 
formed.  [In  reply  to  the  question,  "  Why  does  it  not,  then,  act 
upon  the  bones  and  other  tissues,"]  he  said  :  It  goes  into  the 
blood  at  a  point  immediately  surrounding  the  teeth,  through  the 
corpuscles,  and  destroys  the  pabulum. 

Dr.  Taft  presumed  that  any  agent  entering  into  the  general 
circulation  would  affect  the  general  system;  but  the  teeth  did  not 
obtain  their  supply  of  nourishment  from  the  corpuscles  imme- 
diately surrounding  them. 

Dr.  Atkinson  thought  the  truth  would  be  found  in  the  mean 
between  the  two  theories.  Alkalies  entered  the  tooth  at  the  distal 
end  of  the  tubuli  and  interglobular  spaces,  being  attracted  by  the 
pond  of  supply. 

Dr.  Osmond  had  observed  the  evil  effects  of  alkalies  upon  the 
teeth.  By  constant  use  of  baking-powders  and  soda,  the  phos- 
phates are  eliminated  and  the  pabulum  destroyed.    In  tuberculosis 
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the  phosphate  of  soda  had  been  found  of  great  service.  The 
rationale  of  this  treatment  was  to  supply  the  waste  of  the  phos- 
phates. Baking-powders  rob  the  system  of  the  phosphates,  and 
render  the  secretions  acid,  thus  destroying  the  teeth.  He  had 
observed  the  deleterious  effects  of  sozodont,  and  also  of  soap, 
upon  the  teeth.  Softening  at  the  margins  of  the  gums  would 
result,  if  their  use  was  persisted  in. 

Dr.  Douglass  mentioned  the  case  of  a  patient  who  had  suf- 
fered from  a  recession  of  the  gums,  on  account  of  the  use  of  long 
continued  doses  of  bicarbonate,  and  iodide  and  bromide  of  potas- 
sium, which  had  been  prescribed  by  her  physician. 

Dr.  Osmond  recommended  the  application  of  nitrate  of  silver 
for  the  cure  of  the  sensitive  condition  often  found  at  the  necks 
of  the  teeth.  Two  or  three  applications  usually  effect  a  cure.  It 
will  blacken  them,  but  makes  them  very  hard.  To  protect  the 
surrounding  parts  in  applying  this  remedy,  he  makes  a  small  disc 
of  paraffine  and  places  a  drop  of  the  nitrate  into  it. 

Dr.  Douglass  said  that  after  applying  the  nitrate  of  silver  to 
sensitive  dentine,  or  any  other  part  of  the  mouth,  and  letting  it 
remain  a  sufficient  length  of  time,  he  applies  common  salt,  either 
in  solution  or  substance,  which  instantaneously  converts  the  excess 
of  nitrate  into  chloride  (which  is  tasteless),  and  prevents  its  further 
action,  but  does  not  remove  the  discoloration. 

Dr.  Buckingham  said  a  very  convenient  way  to  apply  nitrate 
of  silver  was  to  use  a  silver  wire  which  had  been  dipped  in  nitric 
acid,  with  this  the  remedy  could  be  carried  to  any  part  desired 
very  neatly. 

Dr.  Hitchcock  :  I  do  not  care  to  discuss  the  subject  of  the 
relative  effects  of  alkalies  and  acids  upon  the  teeth ;  that  was 
settled  as  long  ago  as  1843,  by  Dr.  A.  Westcott,  and  I  would  refer 
the  gentleman  who  thinks  alkalies  are  so  injurious,  to  the  result 
of  these  experiments.  No  one  disputes  the  fact  that  alkalies  act 
upon  the  organic  portion  of  the  dentine  if  the  enamel  is  removed. 
When  the  dentine  is  covered  with  enamel,  alkalies  do  not  affect  it. 
Something  has  been  said  about  soap  being  detrimental  to  the 
teeth.  I  have  a  tooth  which  has  been  in  a  solution  of  fine  castile 
soap  for  more  than  two  years,  and  the  enamel  is,  as  far  as  I  can 
see,  as  perfect  and  of  as  good  color  as  when  it  was  first  placed 
in  it.     I  have  used  nice  soap,  either  alone  or  combined  with 
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precipitated  chalk,  as  a  dentifrice,  for  more  than  thirteen  years, 
and  consider  a  combination  of  soap  and  chalk  the  best  dentifrice 
one  can  use. 

I  have  used  nitrate  of  silver,  as  suggested  in  Tomes'  "  Dental 
Physiology,"  and  obtain  valuable  results  from  it.  We  constantly 
meet  with  the  first  stages  of  caries  at  the  necks  of  the  teeth  ; 
perhaps  there  will  be  a  little  softening  of  the  tissue,  or  there  may 
he  none.  Sometimes  it  is  a  little  discolored,  but  very  sensitive. 
My  plan  is  to  apply,  only  to  the  sensitive  spot,  a  solution  of  nitrate 
of  silver.  It  causes  no  pain,  but  after  a  short  time  becomes  dark, 
the  softened  dentine,  for  it  is  beyond  the  enamel,  becomes  hard, 
the  sensitiveness  disappears,  and  a  filling  is  avoided  for  some  time, 
and,  perhaps,  forever.  Chloride  of  zinc  is  used  for  superior 
incisor  teeth,  and  it  will  produce  nearly  the  same  effect,  though 
the  result  is  not  so  permanent. 

Ladies  often  come  under  our  care  presenting  extremely  sensi- 
tive teeth,  with  caries  at  the  necks,  more  especially  of  the  lower 
teeth,  molars  and  bicuspids.  We  feel  almost  that  filling  will  be 
useless.  Litmus  paper  is  reddened  by  the  saliva,  either  while 
the  patient  is  in  the  chair,  or  some  time  during  the  day.  I  have 
been  in  the  habit  of  ordering,  in  these  cases,  the  use  of  bicar- 
bonate of  soda  in  teaspoonful  or  half-teaspoonful  doses,  two  or 
three  times  a  day,  either  just  before  or  just  after  meals,  con- 
tinued for  one  or  two  weeks.  I  usually  find  the  acid  reaction 
of  the  saliva  has  disappeared,  litmus  paper  is  not  changed ;  tumeric 
paper  may  even  be  slightly  reddened,  the  cavities  have  lost  their 
extremely  sensitive  condition,  and  filling  can  be  performed  with 
3.  better  prospect  of  success.  We  should  do  what  we  can  to  keep 
the  secretions  of  the  mouth  alkaline,  or  at  least  neutral.  Until 
I  feel  that  gold  fillings  will  prove  permanent,  I  use  Hill's  stopping. 

Dr.  Stellwagen  said  that  he  did  not  believe  that  alkalies, 
such  as  found  in  the  mouth,  had  any  deleterious  effect  upon  the 
teeth.  He  fully  understood  the  osmotic  action  referred  to,  an 
example  of  which  was  seen  in  the  immediate  effect  produced 
upon  the  teeth  by  the  introduction  of  acid  or  acrid  substances. 
He  referred  to  what  had  been  said  by  himself,  at  Nashville,  on 
this  point,  with  regard  to  experiments  made  on  his  own  children, 
by  rubbing  chalk  around  the  teeth  and  putting  lime-water  in  their 
milk,  thus  hardening  the  teeth. 
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Dr.  Hitchcock  —  in  answer  to  the  question  of  Dr.  Taft,  as 
to  what  was  the  action  of  nitrate  of  silver  when  applied  to  the 
enamel  or  dentine  —  said:  I  presume  it  unites  with  the  animal 
substance  of  the  dentine,  forming  an  albuminate  of  silver. 

Dr.  Taft  :  My  object  in  asking  is  to  ascertain  whether  it  is 
necessary  to  use  nitrate  of  silver.  It  is  the  nitric  acid  that  unites 
with  the  calcium  oxide,  leaving  the  silver  oxide  on  the  surface. 
The  nitric  acid  itself  will  accomplish  all  that  is  desired,  and  dis- 
coloration of  the  dentine  does  not  follow  its  use.  It  can  be  diluted 
as  desired. 

Dr.  Osmond  :  I  have  tried  nitric  acid,  and  find  it  produces 
sensitiveness.  In  the  action  of  nitrate  of  silver,  it  is  the  silver 
oxide  that  unites  with  the  albumen. 

Dr.  Hunter;  Alkalies,  if  I  understand  Dr.  Summers,  destroy 
the  framework  of  the  teeth,  and  allow  them  to  break  down. 
This  is  contrary  to  the  recognized  theory  that  the  cause  of  decay 
is  external  and  not  internal.  I  have  never  known  a  case  where 
I  could  see  any  evidence  that  the  cause  was  internal. 

Dr.  Rehwinkel  :  If  Dr.  Summers'  theory  be  correct,  it  is  cer- 
tainly very  important  that  it  be  understood;  for  if  the  capillary 
system  possesses  the  power  of  absorbing  any  agent  and  conveying 
it  directly  to  any  specific  organ,  we  have  a  powerful  adjunct  in 
overcoming  local  disease. 

Dr.  Buckingham  observed  that  the  tooth  did  not  get  its 
nourishment  from  the  external  vessels  surrounding  it,  but  from 
the  general  circulation.  He  used  alkalies  —  caustic  potash,  for 
instance  —  for  obtunding  sensitive  dentine. 

Dr.  Whitney,  of  Honolulu,  said :  During  the  four  or  five 
years  I  was  on  the  Sandwich  Islands,  I  gathered  some  facts  which 
seem  to  bear  on  the  point  at  issue  in  the  beginning  of  this  dis- 
cussion. Formerly  all  burials  were  made  in  caves,  so  that  10,000 
skeletons  to-day  may  be  found  in  these  caves.  An  accurate 
history  kept  by  the  people  enabled  me  to  determine  exactly 
when  fruits  and  acids  were  imported  into  the  islands.  I  thought,, 
now  can  I,  knowing  these  things,  determine  anything  definitely 
in  regard  to  the  effects  of  acids  on  the  teeth  ?  I  went  through 
the  caves  and  examined  the  teeth  of  the  oldest  skeletons,  before 
fruits  were  brought  on  the  island,  and  I  found  that  though  not 
perfect,  they  were  not  nearly  so  much  decayed  as  those  of  later 
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times.  So  marked  was  the  difference  that  I  could  mark  the  time, 
when  fruits  were  introduced,  by  the  teeth  of  the  skeletons.  In 
those  fed  on  fruits  there  was  one  in  fifty  decayed ;  in  the  older, 
one  in  one  hundred. 

Dr.  Forbes:  There  is  nothing  more  troublesome  or  annoying 
to  the  dentist  than  sensitive  dentine.  There  are  very  few  of  us 
who  can  say  to  our  patients  —  as  Dr.  Arthur  says  he  does — "If 
you  do  not  eat  and  drink  as  I  direct,  I  will  not  treat  your  case." 
We  have  had  alkalies,  caustics  and  acids  recommended  to-day  for 
obtunding  sensibility.  I  have  used  alcohol  and  common  chalk, 
and  I  find  in  its  use  all  that  has  here  been  recommended ;  for  it  is 
well  known  that  manufacturers  put  nitric  acid  in  their  whisky. 
This  is  my  tooth  powder  [Laughter]  — prepared  chalk  and  alcohol. 
The  more  simple  the  injunctions  to  our  patients,  the  more  likely 
are  they  to  be  followed. 

Dr.  Douglass  spoke  against  the  long-continued  administration 
of  large  doses  of  alkalies  as  medicines,  but  more  strenuously 
against  the  use  of  the  mineral  acids.  He  had  seen  fine  sets  of 
teeth  ruined  by  the  use  of  "  sour  drops  "  (which  are  a  dilute  form 
of  nitric  acid),  and  hundreds  of  elegant  sets  whose  beauty  was 
destroyed  by  the  muriated  tincture  of  iron. 


DISCUSSIONS 

ON 

Operative  Dentistry. 


Dr.  Hitchcock  opened  the  discussion  on  this  subject  (there- 
being  no  report)  by  presenting  some  models,  on  which  he  explained 
a  case  of  irregularity  which  he  had  corrected  by  torsion.  He  said 
this  practice  was  resorted  to  in  England  to  a  great  extent.  They 
would  sometimes  turn  a  tooth  half  the  required  distance  at  one 
sitting,  and  then,  at  another,  to  its  proper  position.  He  referred 
to  Tomes  and  others  as  authority  on  this  point. 

Dr.  JuDD  called  attention  to  the  notched  condition  of  the  teeth,, 
so  often  met  with,  and  alluded  to  the  views  of  Dr.  Hutchinson  on 
this  subject,  who  regards  this  condition  as  a  pathognomonic  sign 
of  syphilis.  The  speaker  remarked  that  it  was  something  entirely 
distinct  from,  and  had  nothing  to  do  with  the  disease  known  as 
atrophy.  He  would  like  to  hear  an  expression  of  the  Association 
in  regard  to  the  views  put  forth  by  Dr.  Hutchinson  in  regard  to 
this  condition,  as  a  sign  of  syphilitic  taint.  The  question  was  of 
great  importance,  and,  he  believed,  had  never  been  discussed  by 
this  body. 

Dr.  Hitchcock  :  This  is  a  difficult  matter  for  one  in  our 
specialty  to  determine,  unless  he  has  the  confidence  of  the  regular 
medical  attendant  of  the  family,  or  the  oculist.  Mr.  Jonathan 
Hutchinson,  of  London,  first  stated  that  a  peculiar  deformity  of 
the  teeth  was  due  to  congenital  syphilis.  Other  ophthalmic  sur- 
geons agree  with  him.  What  are  the  causes  of  this  notched  condi- 
tion }  Some  believe  it  to  be  due  to  specific  stomatitis  occurring 
while  the  teeth  are  forming.  An  oculist  informed  me  of  a  case  in 
which  a  lady  carried  her  daughter  to  him  for  the  treatment  of  in- 
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terstitial  keratitis.  He  noticed  the  notched  teeth,  these  two  condi- 
tions often  going  together  as  result  of  congenital  syphilis,  and 
asked  the  mother  if  the  daughter  had  had  any  eruption  upon  the 
body  during  infancy.  The  next  day  he  received  a  note  from  the 
father  suggesting  that  he  should  cease  his  interrogations. 

Dr.  Stellwagen  :  In  the  wards  of  the  Philadelphia  Hospital, 
one  of  the  largest  eleemosynary  institutions  in  the  land,  I  examined 
the  mouths  of  the  children,  with  a  view  of  satisfying  myself  on  this 
point.  The  results  were  not  confirmatory  of  Hutchinson's  observa- 
tions. I  was  so  little  encouraged  by  my  examination,  that  I  have 
not  paid  much  attention  to  it  since.  Negative  results,  of  course, 
do  not  prove  the  assertion  is  without  foundation.  I  think  I  saw 
numbers  whose  parents  were  tainted. 

Dr.  Hitchcock  :  Had  the  parents  had  inflammation  of  the 
mouth.?  I  think  it  is  not  claimed  that  the  offspring  of  every  per- 
son who  has  had  syphilis,  develops  this  notched  condition,  but 
when  it  does  occur  it  is  referable  to  syphilitic  taint. 

Dr.  JuDD  :  Dr.  Hutchinson  was  employed  almost  entirely  in 
treating  hereditary  disease.  He  has  not  made  many  observations 
on  healthy  parents.  Now  can  we  find  this  notched  condition  where 
there  is  no  hereditary  taint This  is  what  we  want  to  know,  I 
think.  If  our  attention  is  directed  to  it,  we  may  determine  this. 
If  we  can  find  one  case  of  the  sort  we  can  state  positively  that  it  is 
not  a  pathognomonic  sign.  Hutchinson  does  not  think  that  it  will 
apply  to  the  deciduous  teeth. 

Dr.  Stellwagen  :  It  is  almost  impossible  to  satisfy  ourselves 
that  there  is  no  hereditary  taint.  I  know  some  most  sad  cases  of 
contamination  of  infants,  carried  by  nurses  to  places  where  it  was 
imparted  to  the  lips  of  the  little  innocents  by  contact.  The  chil- 
dren are  forever  contaminated. 

Dr.  Taft  raised  a  point  of  order,  that  this  was  not  the  subject 
under  discussion. 

Dr.  Herriott  :  Some  have  experienced  trouble  in  the  use  of 
burring  engines,  on  account  of  the  wearing  out  of  the  burs.  I 
have  heard  it  surmised  that  they  lose  their  temper  on  account  of 
the  heat  developed  by  the  friction.  I  was  surprised  to  learn  that 
anyone  should  use  the  bur,  in  such  a  way  as  to  destroy  its  temper 
by  heat.  It  is  a  great  mistake  to  apply  the  bur  constantly,  while 
preparing  the  cavity  and  making  retaining  pits,  until  it  becomes 
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heated.  It  should  be  used,  intermittingly,  not  using  it  long  enough 
to  become  heated,  or  to  heat  the  tooth. 

Dr.  Carroll:  The  small  burs  are  either  lacking  in  temper  or 
in  the  quality  of  steel  of  which  they  are  made,  for  after  the  second 
or  third  time  they  are  used  they  are  almost  worthless.  I  cannot 
think  this  is  the  result  of  rapid  revolution,  for  I  could  use  the  old 
finger-burs  a  month,  imparting  great  velocity  to  them,  before  they 
became  badly  worn. 

Dr.  McDoNNELD  :  I  have  met  with  difficulty  on  this  point  my- 
self, and  am  satisfied  that  it  is  due  to  the  velocity  with  which  they 
are  turned.  They  should  be  kept  surrounded  with  moisture.  I 
have  come  to  the  conclusion  that  it  is  heat  which  causes  the 
trouble.  A  small  bur  would  lose  its  temper  where  a  large  one 
would  not.  I  have  adopted  Smith's  drop-stopper  to  keep  the  sur- 
face wet. 

Dr.  Eames  :  I  noticed  in  an  English  journal  that  the  dentists 
in  London  had  met  with  the  same  difficulty.  They  had  made 
arrangements  for  overcoming  it  by  having  a  tank  with  a  flexible 
tube  attached,  so  as  to  conduct  water  to  the  bur,  and  the  flow  was 
regulated  by  a  thumb-screw. 

Dr.  Taft  :  The  common  rubber-ball  syringe  answers  well  for 
this  purpose.  I  desire  to  call  attention  to  the  cleansing  and  pol- 
ishing of  teeth.  We  frequently  find  deposits  on  the  teeth,  as  green 
stains,  in  the  mouths  of  young  persons  —  especially  on  the  anterior 
surface  of  the  superior  teeth  —  also  roughness  and  abrasion.  The 
ordinary  method  of  polishing  involves  a  great  deal  of  labor.  I 
have  been  using  Dr.  Baxter's  little  cones  of  Arkansas  stone  for  this 
purpose.  I  apply  them  with  Dr.  Morrison's  engine,  and  they  clear 
away  all  the  roughness,  and  polish  the  teeth  completely.  Nothing 
else  is  required,  as  they  leave  a  polish  nearly  as  perfect  as  that 
of  the  natural  enamel.  [  V^arious  forms  of  the  stone  were  here  ex- 
hibited.] 

Dr.  Herrtott  :  I  think  dentists  will  find  no  trouble  from  the 
heating  of  burs,  if  they  use  the  air-syringe.  Morrison's  engine  is 
a  fine  thing,  but  we  need  one  that  will  not  restrict  the  freedom  of 
our  bodies.  The  discs  furnished  us  are  exceedingly  frail,  and  great 
care  is  needed  in  using  them,  both  for  the  safety  of  the  burs  and 
of  the  teeth. 

Dr.  Knapp  :  It  was  suggested  at  Niagara  that  sensitive  dentine 
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had  better  be  operated  on  when  dry.  I  apply  the  rubber  dam 
before  removing  the  loose  material.  All  agents  are  more  effective 
if  applied  when  the  cavity  is  dry.  You  need  not  operate  so  rap- 
idly as  to  heat  the  bur,  but  you  had  better  not  wet  the  cavity.  A 
young  lady  came  to  my  office,  crying,  in*  dread  of  the  operation. 
I  adjusted  the  rubber  dam,  removed  the  loose  material  from  the 
cavity,  then  applied  carbolic  acid.  The  operation  was  a  little 
painful  at  first,  but  she  got  through  very  comfortably,  in  view  of 
what  she  had  expected.  You  had  better  pay  for  more  burs  than 
to  wet  the  cavity  while  excavating. 

[At  this  point  the  discussions  were  interrupted  by  the  Presi- 
dent's announcing  that  a  gold  medal  had  been  forwarded  to  him 
by  the  California  State  Dental  Association,  with  the  request  that 
this  Association  present  it  to  Dr.  S.  C.  Barnum,  in  behalf  of  that 
Society.  He  accordingly  called  upon  Dr.  C.  C.  Knowles,  of  San 
Francisco,  to  make  the  presentation,  which  was  as  follows :] 

Mr.  President  and  Gentlemen  —  In  the  divine  order  and  fitness  of  things,  it 
seems  eminently  proper  that  I,  as  the  representative  of  the  "California  State 
Dental  Association,"  should  be  called  upon  to  present  this  gift  to  the  gentle- 
man for  whom  it  was  designed,^  and  I  thank  you,  sir,  for  the  honor,  but  regret 
that  this  request  was  not  made  in  time  to  allow  me  to  choose  words  more 
fitting  to  the  occasion,  and  better  expressing  the  sentiments  of  the  donors. 

The  history  of  this  gift  had  its  origin  in  a  discussion  of  the  Vulcanite 
Rubber  question,  and  the  attitude  of  its  owners  and  their  agents  in  their 
illiberal  policy,  as  contrasted  with  the  value  of  the  Rubber  Dam,  and  the 
generosity  which  dedicated  it  to  the  profession. 

In  1872  a  committee  was  appointed  to  take  the  matter  in  hand  and  report 
some  suitable  method  of  expression,  and  this  is  the  result. 

Dr.  Barnum,  allow  me,  in  the  name  of  the  "  California  Dental  Association," 
to  present  you  this  bauble  as  a  small  token  of  the  esteem  and  respect  in  which 
we  hold  you  —  not  so  much  upon  personal  considerations  as  in  recognition  of 
that  genius  which  invents,  and  that  generosity  which  confers  benefactions  on 
our  kind.  You  are  mostly  indebted  for  the  shape  which  this  expression  of 
our  appreciation  has  assumed,  to  the  persistency  of  Dr.  Dennis,  Chairman  of 
the  Committee,  and  for  the  beautiful  design,  to  Dr.  Dutch.  Take  it,  sir,  and 
may  that  spirit  which  erects  monuments  of  stone  to  the  posthumous  memory 
of  earth's  benefactors  never  deny  you  bread  while  living. 

Dr.  Barnum:  Mr.  Fresidejtt  and  Gentlemen  —  This  is  indeed  a  beautiful 
testimonial.  God  knows  I  am  truly  grateful  for  the  kind  appreciation  it 
evinces.  I  like  it,  not  for  its  intrinsic  value,  so  much  as  because  it  tells  me 
that  the  value  of  my  little  eftbrt  has  been  generously  recognized  by  the  donors. 
I  would  that  I  had  words  to  properly  express  myself.    Gentlemen  of  the 
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American  Dental  Association,  you  have  all  treated  me  kindly,  and  I  thank 
you.  If  I  could  do  more  I  would  cheerfully  do  it.  I  have  never  regretted 
giving  freely  to  the  profession  what  I  might  have  made  lucrative  to  myselL 
I  don't  ask  for  money — that  I  can  work  for  —  but  this  testimonial  I  look 
upon  with  great  satisfaction^  I  shall  take  occasion  to  return  my  thanks  to 
the  Society  from  which  it  came,  by  letter,  when  I  can  write  in  chosen  words 
Gentlemen,  again  I  thank  you  all. 

Dr.  Morgan,  in  reference  to  the  Arkansas-stone  points,  said  : 
Dr.  Hamlin  and  myself  tested  these  points  in  connection  with 
pumice,  and  other  means  in  common  use  for  removing  the  green 
stains  on  children's  teeth,  and  polishing  the  surfaces,  and  we  found 
that  these  points  did  the  work  much  more  rapidly,  and  left  a  more 
perfect  and  lasting  surface.  While  teeth  remained  clean  and 
smooth,  after  being  polished  with  the  Arkansas  stone,  others,  in 
the  same  mouth,  which  had  received  as  good  a  surface  as  we  were 
capable  of  giving  them  by  other  means,  would  become  coated 
again. 

Dr.  Forbes  asked  Dr.  Knapp,  if  the  absence  of  pain,  in  exca- 
vating a  cavity  of  decay,  after  the  application  of  the  rubber  dam, 
was  not  due  to  the  counter  irritation  produced  by  the  appliances. 

Dr.  Knapp  :  I  think  not. 

Dr.  Chupein  :  I  have  had  cases  in  which  it  was  impossible  to 
touch  the  dentine  with  an  instrument,  owing  to  its  sensitiveness, 
when,  after  adjusting  the  dam,  I  was  able  to  excavate  without  dif- 
ficulty and  with  little  pain. 

Dr.  Carroll  :  I  fill  no  teeth  without  the  aid  of  the  rubber 
dam.  It  facilitates  all  the  preparatory  operations,  as  well  as  that 
of  filling. 

Dr.  McDonneld  :  I  have  been  using  it  for  some  years  with 
success.  But  my  previous  experience  has  taught  me  that  I  can  fill 
many  cavities,  where  the  dentine  is  not  sensitive,  without  resorting 
to  it.  It  is  the  height  of  folly  to  torture  a  patient  for  nothing.  In 
simple  cavities  I  would  think  its  application  smacks  of  the  in- 
quisition. 

Dr.  JUDD  :  When  the  rubber  dam  was  first  introduced,  its  ap- 
plication was  attended  with  a  good  deal  of  difficulty.  Dr.  Barnum 
had  given  us  a  clamp,  but  it  failed  to  meet  all  cases.  Other  means 
were  from  time  to  time  suggested  for  holding  the  dam  in  place,  and 
yet  there  were  cases  frequently  met  with  where  all  these  failed. 
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To  meet  some  of  these  cases,  Dr.  Eames  and  myself  had  a  clamp 
constructed,  about  four  years  ago,  which  is  identical  with  the  Allen 
clamp  now  in  use,  except  it  was  made  round,  instead  of  being  flat- 
tened. This  is  undoubtedly  one  of  the  best  forms  of  clamp  we 
have.  I  apprehend  that  some  fail  in  its  use  for  the  want  of  a  full 
understanding  of  its  application.  The  clamp  should  be  placed  on 
the  tooth  first,  then  pass  the  dam  over  the  clamp,  and  stretch  it 
down  over  the  tooth ;  pass  a  ligature  between  the  teeth  in  front 
of  the  clamp,  carry  it  round  behind  the  clamp,  and  tie  with  a  single 
knot  on  the  buccal  or  mesial  surface  of  the  tooth. 

Dr.  Taft  :  I  saw  the  first  samples  of  this  appliance  in  New 
York,  two  years  ago  or  more.  It  was  made  by  Dr.  Delos  Palmer. 
His  is  better  than  the  Allen  clamp.  There  are  cases  in  which  an- 
nealed copper  wire  can  be  used  with  benefit —  when  the  tooth  is  so 
conical  that  the  clamp  will  slip  off. 

Dr.  Stellwagen  called  attention  to  Dr.  Jack's  use  of  gold- 
beater's skin  for  laying  over  exposed  pulps,  before  applying  oxy- 
chloride  of  zinc.  He  stated,  further,  that  with  keen  instruments 
the  most  sensitive  dentine  could  generally  be  excavated  with  com- 
paratively little  pain.  He  used  Dr.  Palmer's  fine  instruments,  and 
he  had  not  believed,  before  trying  them,  that  it  was  possible  to  get 
so  keen  an  edge  to  stand  as  these  do,  when  cutting  enamel  or 
dentine. 
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THE  facts  shown  by  Kolliker,  in  regard  to  the  development  of 
the  teeth  of  ruminants,  were  shown  by  Waldeyer,  as  early  as 
1865,  to  be  true  also  with  reference  to  the  development  of  the 
human  teeth.  They  proved  the  observations  of  Arnold  and  Good- 
sir  in  regard  to  the  teeth  papillae  rising  from  an  open  dental  groove 
to  be  incorrect. 

The  first  indication  toward  the  formation  of  a  tooth  is  seen  in 
a  fold  of  the  oral  epithelium,  which  projects  into  the  jaw,  and, 
expanding,  gradually  takes  the  shape  of  the  enamel  cap  of  the 
tooth.  The  fold  of  epithelium  is  doubled  upon  itself,  and  it  is  the 
inner  layer,  internal  epithelium,  in  which  the  enamel  cells  are  de- 
veloped. Shortly  after  the  dipping  down  of  the  epithelium,  and 
before  it  has  expanded,  there  occurs  a  proliferation  of  cells  just 
below,  which  under  a  low  power  of  the  microscope  presents  a 
darker  appearance.  This  is  the  first  rudiment  of  the  dental  germ 
or  pulp.  As  development  proceeds,  this  appearance  becomes  more 
marked,  and  the  tissue  assumes  the  shape  of  the  dentine  of  the 
tooth  which  it  represents.    (Plates  I.  and  II.) 

The  oral  epithelium  covers  the  surface  of  the  dentinal  germ, 
the  space  between  the  folds  being  filled  with  cells.  The  cells  of 
the  internal  epithelium,  next  the  dentinal  pulp,  become  lengthened, 
are  supplied  with  numerous  nuclei,  and  finally  assume  the  shape  of 
the  well-known  cells  of  the  enamel  organ.    (Plates  III.  and  IV.) 
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The  cells  forming  the  dentinal  germ  or  pulp,  which  at  first 
were  irregularly  situated  in  their  blastema,  have  become  nearest 
the  surface  larger,  and  lengthened ;  have  one  or  more  nuclei,, 
and  after  dentification  has  commenced,  present  the  prolongations 
extending  into  the  formed  dentine,  which  we  call  dentinal  fibrils, 
(Plate  V.) 

The  cells  or  odontoblasts  have,  beside  this  process,  to  which 
Waldeyer  has  given  the  name  of  dentinal  process,  others,  which  he 
calls  the  pulp  process  and  the  lateral  process,  and  which  extend 
inwards,  toward  the  center  of  the  pulp,  and  laterally,  communicating 
with  other  odontoblasts  and  reparative  cells.  Sometimes  there  are 
as  many  as  six  of  these  processes  from  a  single  odontoblast. 

Observers  are  not  agreed  with  reference  to  the  termination  of 
the  dentinal  tubes. 

Wedl  is  inclined  to  think  that  they  form  by  their  anastomoses 
an  inclosed  system.  The  line  of  junction  of  the  enamel  and  den- 
tine is  generally  well  marked,  the  dentinal  tubes  not  extending 
into  the  enamel.  Mr.  J.  Tomes,  however,  says  some  of  the  tubes 
pass  across  the  line  of  junction  into  the  enamel.  Kolliker  holds- 
the  same  opinion,  as  also  does  Mr.  C.  S.  Tomes. 

Hertz  and  Waldeyer,  however,  inasmuch  as  they  have  been 
unable  to  verify  these  observations,  differ  from  them,  the  latter 
saying  a  direct  passage  of  the  dentinal  tubes  into  the  enamel  does 
not  occur. 

Examination  of  Plate  VI.  seems  to  prove  that  at  times  the 
dentinal  tubes  do  penetrate  the  enamel,  and  that  to  a  considerable 
depth.  Physiologically,  may  not  this  account  for  the  extreme 
sensitiveness  which  we  sometimes  find  in  the  enamel  while  prepar- 
ing cavities  for  filling 

With  reference  to  the  ultimate  distribution  of  the  nerves  of  the 
pulp,  no  new  investigations  have  been  recorded  during  the  past 
year.  The  investigations  of  Dr.  F.  Boll  in  1868,  who  was  able,  in 
the  teeth  of  rabbits,  to  trace  certain  fine  pale  fibers,  which  were 
side  by  side  with  the  dentinal  fibers,  and  which  he  therefore  be- 
lieved entered  the  dentinal  tubes,  till  he  found  them  continuous 
with  medullated  nerve  fibers,  have  been  verified  by  others,  and  are 
received  by  many  histologists. 

Czermack  first  described  the  interglobular  spaces.  In  examin- 
ing for  them  Mr.  C.  S.  Tomes  tells  us  that  they  will  be  much 
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more  readily  seen  if  the  teeth  from  which  sections  are  cut  have 
been  first  boiled  in  wax.  They  are  found  in  nearly  all  teeth,  and 
are  not  confined  to  the  teeth  of  man.  Mr.  C.  S.  Tomes  says  they 
sometimes  are  obliterated  by  undergoing  calcification,  when  the 
appearance  described  as  "areolar  dentine"  is  seen.    (Plate  VII.) 

Waldeyer  says  they  "  are  the  result  of  a  somewhat  irregular 
process  of  dentification." 

Prof.  Wedl  holds  the  same  opinion.  The  latter  states  also, 
that  sometimes  in  the  teeth  of  elderly  persons  there  is  seen  an 
increase  in  the  number  and  size  of  the  interglobular  spaces,  that 
they  are  often  filled  with  amorphous  calcareous  salts,  and  that  they 
are  occasioned  by  interstitial  absorption  of  the  dentine. 

The  publication  of  English  editions  of  Wedl's  "  Pathology  of  the 
Teeth,"  and  L.eber  and  Rottenstein  on  Dental  Caries,"  and  a  sec- 
ond edition  of  Tomes'  "  Dental  Surgery  "  during  the  past  year,  has 
furnished  us  with  several  new  observations  in  regard  to  the  theory 
of  dental  caries.  These  are  based  upon  the  microscopical  appear- 
ances presented  as  the  result  in  many  experiments,  not  only  upon 
living  teeth,  but  upon  reinserted  human  teeth  and  teeth  made  from 
ivory. 

Mr.  J.  Tomes  and  Dr.  E.  Magitot  supposed  the  translucent 
^one  of  dentine  in  advance  of  caries  was  the  result  of  a  vital  pro- 
cess, a  consolidation  of  the  dentinal  tubuli,  whereby  the  tissue  was 
rendered  more  dense,  and  therefore  less  readily  acted  upon  by  the 
agents  producing  caries.  It  has,  however,  been  shown  by  Leber 
and  Rottenstein  that  this  change  occurs  in  human  teeth  which 
have  been  inserted  as  artificial  teeth,  and  that  the  same  appear- 
ances as  regards  the  translucent  zone,  thickening  and  swelling  of 
the  tubes  and  fibrils,  and  discoloration,  are  found,  as  in  caries  of 
natural  living  teeth ;  moreover,  these  authors  found  almost  pre- 
cisely the  same  changes  occurring  in  teeth  made  from  hippopota- 
mus ivory.  They  attribute  the  translucency  to  a  chemical  solution 
of  the  calcareous  salts,  which  near  the  termination  of  the  tubes  is 
washed  out ;  deeper  in,  however,  and  in  contact  with  the  alkaline 
fluids  of  the  tubes,  the  salts  are  precipitated  as  calcareous  grains. 
The  thickening  and  swelling  of  the  tubes  and  fibrils  is  due  to  the 
decalcification  of  the  tube  walls,  and  to  the  presence  of  the  fungus 
growth  "leptothrix  buccalis." 

This  fungus,  which  is  plentifully  found  in  tartar  and  about  the 
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necks  of  the  teeth,  is  an  active  agent  in  the  decay  of  the  teeth. 
In  fact,  Leber  and  Rottenstein  are  of  the  opinion  that  after  the 
enamel  is  penetrated  by  acids,  or  by  mechanical  injury,  the  fungus 
penetrates  the  dentinal  tubuli,  where  it  rapidly  proliferates,  de- 
stroys the  fibrils  and  enlarges  the  tubes.  They  claim  that  after  a 
lodgment  upon  the  dentine  is  effected,  even  where  it  is  not  pre- 
viously softened  by  acids,  leptothrix  rapidly  destroys  the  tissue. 
Prof.  Wedl,  on  the  other  hand,  while  admitting  that  leptothrix 
hastens  the  destruction  of  the  dentine,  considers  the  action  of  acids 
the  more  active  cause,  leptothrix  not  attacking  any  portion  of  the 
dentine  until  it  is  first  softened  by  caries  and  deprived  of  life. 

The  appearance  of  leptothrix  is  very  well  shown  by  Leber  and 
Rottenstein  and  by  Wedl.  On  the  surface  it  resembles  short,  straight 
filaments.  Mr.  J-  Tomes,  in  1848,  in  his  "  Dental  Physiology  and 
Surgery,"  speaks  of  the  presence  of  fungus  growths  in  caries  of  the 
teeth,  and  describes  one  as  "  consisting  of  straight,  stiff  fibers  or 
threads,  so  small  that  the  structure  cannot  be  seen. 
They  look,  with  the  lower  powers  of  the  microscope,  much  as 
ordinary  mould  does  to  the  naked  eye."  This  answers  very  well 
as  a  description  of  leptothrix  filnDients.  These  filaments  are  seldom 
found  in  the  dentinal  tubuli;  here  the  fungus  presents  a  granular 
appearance,  and  is  called  leptothrix  matrix  —  elements  or  grains. 
Softened  dentine  will  be  found  full  of  these  grains,  which  can 
readily  be  distinguished  under  the  microscope.  Leber  and  Rot- 
tenstein have  also  shown  that  the  action  of  a  dilute  acid  and 
iodine  upon  leptothrix  gives  a  violent  reaction. 

The  leading  observers,  with  perhaps  the  exception  of  Neuman, 
Hertz,  and  Magitot,  who  ascribed  the  changes  in  advance  of  decay, 
in  the  dentinal  tubuli,  to  a  vital  process,  have  accepted  chemical 
action  in  connection  with  leptothrix  as  sufficient  to  produce  these 
changes.  Tomes,  in  the  last  edition  of  his  "  Surgery,"  says  :  "  Inas- 
much as  no  characteristic  appearances  can  be  found  to  distinguish 
caries  as  occurring  in  living  from  that  attacking  dead  teeth,  it  seems 
that  the  hypothesis  of  vital  action  in  any  way  modifying  the  disease 
must  be  abandoned  in  toto." 

Still  there  are  vital  changes,  an  increased  activity  of  the  odon- 
toblasts, occurring  in  teeth  which  are  the  subject  of  caries  or  other 
irritating  causes,  which  is  manifested  by  the  formation  of  secondary 
dentine,  which  in  many  cases  is  so  formed  as  to  protect  the  pulp 
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from  invasion  by  the  disease.  The  new  formations  are  readily 
distinguished  under  the  microscope.  (Plate  VIII.)  They  are  not 
necessarily  adherent  to  the  walls  of  the  pulp  cavity,  but  often  occur 
as  small  roundish  granules  in  the  pulp  tissue.  Sometimes  they 
present  a  series  of  laminations  about  a  common  center.  They  are 
well  described  by  Wedl. 

Several  interesting  cases  of  repair  of  fractures  of  the  teeth  are 
described  by  Wedl,  and  plates  given,  showing  the  nature  of  the 
tissue  of  repair.  He  shows  this  to  be  composed  almost  entirely  of 
dentine  and  osteo-dentine,  developed  from  the  tooth  pulp ;  the 
part  taken  by  the  cement  being  only  secondary. 

Of  the  manner  in  which  teeth  of  replantation  become  firm, 
Mr.  A.  Coleman,  in  a  paper  read  before  the  Odontological  Society 
of  Great  Britain,  in  1870,  states  that  examination  of  a  superior  molar 
which  had  been  extracted  and  replaced,  and  was  again  removed 
at  the  end  of  thirty  days,  showed  a  dense  fibro-cellular  tissue, 
which  was  adherent  to  the  dentine,  and  apparently  projected  into 
it.  The  dentine  in  the  immediate  vicinity  of  this  new  tissue 
seemed  to  have  lost  its  distinctive  character.  Alluding  to  the  tissue, 
he  says :  "  Appearances  seemed  to  point  to  its  belonging  more  to 
the  tooth  than  to  the  surrounding  structures,"  but  adds,  "  it  seems 
more  easy  to  suppose  that  it  had  originated  from  the  periosteum  of 
the  socket,  and  had  become,  by  absorption  of  the  tooth  and  a  dove- 
tailing into  its  substance,  firmly  attached  to  it,  although  all  appear- 
ance of  such  attachment  was  lost."  Mr.  Coleman,  and  also  Prof. 
Wedl,  refer  to  the  experiment  of  Dr.  Mitscherlich,  who  removed 
an  incisor  tooth  from  a  dog's  skull  and  placed  it  in  the  alveolus 
of  a  living  dog.*  After  an  interval  of  six  weeks  the  dog  was 
killed  and  the  carotids  injected.  Examination  of  the  tooth  showed 
it  to  be  firmly  attached  to  its  socket.  He  found  that  new  forma- 
tions of  osseous  tissue  had  grown  into  the  cavities  and  depressions 
on  the  root  of  the  tooth.  He  believed  the  new  growth  was  devel- 
oped from  the  lining  membrane  of  the  socket,  which  first  caused 
absorption  of  portions  of  the  root,  and  having  projected  itself  into 
the  cavities  thus  made,  it  became  ossified.  A  section  of  a  living 
tooth  which  was  replanted,  became  firm,  and  was  worn  four  years, 
showed,  under  the  microscope,  a  new  formation  of  cementum  over 
the  original.  From  this  we  would  infer  that,  under  certain  condi- 
tions, new  growths  from  the  membrane  of  the  root  also  may  be  the 


*  This  was  transplantation  of  a  dead  tooth,  and  should  be  distinguished  from  replantation. 
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means  of  fastening  teeth  of  replantation.  (Plate  IX.)  The  new 
tissue,  however,  is  more  liable  to  absorption,  causing  loosening  and 
loss  of  the  replanted  tooth,  which  we  know  is  sooner  or  later  the 
usual  result. 

The  nature  of  the  membrane,  which  Nasmyth  discovered  could 
be  raised,  by  the  use  of  an  acid,  from  the  crowns  of  unworn  teeth, 
has  been  the  subject  of  some  discussion.  The  view  held  by  Kol- 
liker  is,  that  after  the  complete  calcification  of  the  enamel  cells,  a 
secretion  occurs  which  covers  the  entire  surface  and  forms  a  pro- 
tecting layer.  Prof.  Rolleston,  in  a  paper  read  before  the  Odon- 
tological  Society  of  Great  Britain,  187 1,  ascribes  its  origin  to  the 
imperfectly  calcified  ends  of  the  enamel  cells,  which  become  hard- 
ened or  cornified.  Waldeyer  states  it  to  be  the  cornified  cells  of 
the  external  epithelium  of  the  enamel  organ.  He  says  that  after 
treating  it  with  a  solution  of  nitrate  of  silver  the  epithelial  cells 
may  readily  be  seen.  Mr.  J.  Tomes  supposes  it  to  be,  not  a  pro- 
duct of  the  enamel,  but  of  the  cementum.  He  gives  instances  in 
which  the  cement  extended  over  the  enamel  and  into  the  fissures 
upon  the  crown.  Prof.  Wedl  also  supports  this  view,  and  gives  an 
illustration  of  a  molar  tooth  over  which  an  enormous  quantity  of 
cement  has  grown.  Mr.  C.  S.  Tomes,  in  an  article  in  the  "  Quar- 
terly Journal  of  Microscopical  Science,"  October,  1872,  gives  the 
result  of  his  later  investigations.  He  found  the  cement  which 
fills  the  fissures  of  the  enamel  to  be  continuous  with  the  cuticula 
dejitis,  and  by  the  aid  of  an  acid  the  whole  could  be  removed, 
including  the  thicker  portions  containing  the  lacunal  cells.  (Plate 
VII.)  As  the  membrane  raised  in  this  manner  presented  the  same 
appearances  upon  the  root  of  the  tooth,  and  was  continuous  with 
it,  he  concluded  it  to  be  that  thin  layer  of  tissue  which  is  in  contact 
with  the  last  formed  cement,  and  which  lies  between  the  cement 
and  the  soft  tissues.  He  says,  "  on  the  border  of  perfectly  calcified 
structures  there  exists  a  thin  stratum  of  tissue  which  presents 
marked  differences  from  that  which  lies  on  either  side  of  it ;  one 
of  the  manifestations  of  such  difference  being  that  great  inde- 
structibility which  enables  us  to  isolate  it  by  the  use  of  acids. 
Nasmyth's  membrane  appears  to  belong  to  this  class  of  structures." 
Mr.  Tomes'  paper  contains  many  strong  arguments,  and  does  more 
to  settle  the  discussion  in  reference  to  the  nature  of  Nasmyth's 
membrane  than  anything  previously  presented  upon  the  subject. 
9 
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DESCRIPTION  OF  PLATE  I. 

Longitudinal  section  of  the  jaw  of  a  human  em- 
bryo, showing  tooth  germ.  The  dentinal  germ  is 
seen  in  the  shape  of  a  papilla.  The  fold  of  epithe- 
lium is  seen  dipping  down,  the  two  layers  separated 
over  the  papilla,  forming  the  enamel  germ,  organ, 
which  presents  a  darker  appearance,  bounded  above 
by  the  external  and  below  by  the  internal  epithelium. 
In  cutting  the  section  an  accidental  space  was 
formed  between  the  dentinal  and  the  enamel  germs. 

Magnified  loo  diameters,         inch  objective. 


i-ioo  of  inch. 
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DESCRIPTION  OF  PLATE  II. 

Transverse  section  of  the  jaw  of  a  fcjetal  calf, 
showing  tooth  germ.  The  dentinal  germ  has  been 
distorted,  and  the  enamel  organ  torn,  in  making  the 
section.  Some  of  the  vessels  may  be  seen  in  the 
dentinal  germ ;  the  dark  line  which  bounds  it  is  the 
developing  odontoblasts  internally,  and  the  internal 
epithelium  of  the  enamel  organ  externally.  The 
lighter  tissue  beyond  is  the  stellate  reticular  tissue, 
or,  gelatinous  layer,  beyond  which  is  the  external 
epithelium ;  then  comes  the  tooth  sac  of  connective 
tissue,  and  the  osseous  trabeculae  of  the  alveolus. 

Magnified  12  diameters,  inch  objective. 
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DESCRIPTION  OF  PLATE  III. 

A  portion  of  the  enamel  organ  from  the  tooth 
m  of  a  foetal  calf 

The  enamel  cells  contain  numerous  nuclei. 
Magnified  260  diameters,     i-io  inch  objective. 


i-ioo  of  inch. 


128 


AMERICAN    DENTAL  ASSOCIATION. 


DESCRIPTION  OF  PLATE  IV. 

Section  of  enamel  from  the  tooth  of  a  doer.  The 
dark  places  in  the  picture  are  caused  by  cracks  in  the 
section.  Enamel  prisms  are  seen  longitudinally  and 
transversely,  in  alternate  bands.  In  those  cut  across 
transversely  the  roundish  and  hexagonal  shapes  may 
be  seen.  The  shape  of  the  prisms  being  determined 
by  the  amount  of  pressure  to  which  the  cells  are  sub- 
jected at  the  time  of  their  calcification. 

Magnified  260  diameters,    i-io  inch  objective. 


i-ioo  of  inch. 
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DESCRIPTION  OF  PLATE  V. 

A  portion  of  the  root  pulp  of  a  molar.  A  freshly- 
extracted  six-year  molar,  was  cracked  in  a  vice  and 
placed  in  very  dilute  chromic  acid  (1-25  of  i  per  cent.) 
for  about  an  hour.  On  carefully  removing  the  pulp 
from  its  cavity,  the  fibrils  were  drawn  out  from  the 
dentinal  tubes.    Some  of  the  fibrils  show  branches. 


1-100  of  inch. 
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DESCRIPTION  OF  PLATE  VL 

Section  showing  the  penetration  of  dentinal  tubes 
into  the  enamel. 

The  enamel  with  its  fractured  edge  is  seen  at  the 
left.  At  the  right  of  the  lighter  boundary  line  is  the 
dentine ;  tubes  may  be  traced  across  this  line  in  great 
numbers. 

Magnified  loo  diameters.    ^  inch  objective. 


i-ioo  of  inch. 
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DESCRIPTION  OF  PLATE  VH. 

Section  of  a  tooth  showing  faulty  dentine,  con- 
taining interglobular  spaces. 

The  fainter  spots  toward  the  bottom  of  the  pic- 
ture are  areolar  markings.  At  the  upper  part,  the 
enamel  is  seen  with  a  fissure  in  it  extending  almost 
to  the  dentine ;  in.  the  fissure,  which  is  bordered  by 
the  cuticula  dentis,  is  seen,  somewhat  out  of  focus, 
a  lacunal  cell. 

Magnified  112  diameters,         inch  objective. 


1-100  of  inch. 
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DESCRIPTION  OF  PLATE  VIII. 

Section  of  a  superior  central  incisor.  The  right 
of  the  plate  is  toward  the  cutting  margin ;  a  small 
piece  of  the  enamel  is  seen  at  the  right-hand  upper 
margin  of  the  plate.  The  uneven  margins  above 
and  below  show  the  walls  of  cavities  of  decay.  The 
dentinal  tubes  are  faintly  seen  in  portions  of  the  sec- 
tion ;  in  other  places  they  are  obliterated.  The  red- 
dish yellow  color,  which  in  the  section  of  the  tooth 
bouncis  the  caries,  also  contributes  to  the  darker 
appearance  of  these  portions  of  the  picture.  Inter- 
nal to  this,  and  taking  the  shape  of  the  former  pulp 
cavity  of  the  tooth,  is  a  lighter  tissue,  the  new  for- 
mation, secondary  dentine,  the  dentinal  tubes  of 
which  are  seen  to  be  very  irregularly  disposed.  The 
clear  space  at  the  left  of  the  secondary  dentine  is  the 
present  pulp  cavity.  It  is  evident  the  pulp  would 
have  been  exposed  by  the  caries  upon  the  upper 
portion  were  it  not  for  the  new  formation. 

Magnified  12  diameters,  inch  objective. 
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DESCRIPTION  OF  PLATE  IX. 

Section  of  the  root  of  a  replanted  molar  which 
was  worn  four  years.  The  original  layer  of  cement 
is  distinctly  seen  as  a  light  band,  about  a  quarter  of 
an  inch  wide,  covering  the  dentine.  External  to  this 
is  a  thick  portion,  nearly  an  inch  wide,  containing 
many  lacunae,  and  which  is  covered  in  part  by  another 
layer  of  a  homogeneous  and  more  transparent  tissue. 
The  dentinal  tubes  are  well  shown,  and  at  the  line  of 
union  of  the  dentine  and  cement  may  be  seen  the 
layer  of  finely  granular,  calcareous  substance,  which 
is  usually  found  between  the  two  tissues. 

Magnified  loo  diameters.         inch  objective. 


i-ioo  of  inch. 


DISCUSSIONS. 


Dr.  JuDD  :  In  relation  to  these  calcific  deposits  and  new  forma- 
tions, referred  to  in  the  report  on  Histology,  these  formations  are 
sometimes  continuous  with  the  dentinal  structure,  and,  at  others, 
connected  with  the  pulp,  and  confined  to  the  pulp  chamber  or 
nerve  canals.  There  is  a  characteristic  difference  in  the  structure 
of  these  formations,  apparently  dependent  somewhat  upon  their 
locality.  Those  found  in  the  pulp  chamber  approach  more 
nearly  to  the  tooth  structure  than  do  those  which  are  connected 
with  the  dentine.  I  have  seen  specimens  containing  well-developed 
dentinal  tubes ;  others  seem  to  possess  no  characteristics  of  den- 
tinal structure.  A  recent  specimen,  which  I  prepared  and  examined, 
had  all  the  appearance  of  dentinal  tubes  arranged  in  regular  order, 
and  as  distinct  as  I  have  seen  them  many  times  in  the  healthy 
dentine.  The  influence  these  deposits  have  upon  the  dental  pulp 
is  various  —  many  times  causing  intense  neuralgic  pains.  These 
nodules  in  the  pulp  chamber  are  formed  quite  frequently  in  per- 
fectly sound  teeth.  In  reply  to  Dr.  Taft,  in  regard  to  the  treat- 
ment, I  would  open  into  the  pulp  chamber  and  remove  the  nodules, 
treat  as  in  simple  exposure,  or  remove  the  pulp  entirely  and  fill. 
Sometimes  these  formations  extend  up  into  the  canals,  making 
their  removal  very  ditticult. 

Dr.  Hitchcock  :  In  the  cases  referred  to,  you  are  very  likely 
to  find  the  cementum  increased  on  the  root. 

Dr.  Morgan  :  As  Dr.  Judd  has  remarked,  these  nodules  are 
frequently  found  in  the  nerve  canals ;  and  I  think  I  have  noticed 
that  the  pain  consequent  upon  their  presence  is  more  acute  when 
the  nodule  is  connected  with  the  dentine  than  when  connected 
only  with  the  pulp.  In  these  cases  I  have  sometimes  observed  an 
increase  of  the  cementum. 

Dr.  Atkinson  congratulated  the  Association  on  having  men 
who  could  make  such  observations  as  these. 
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He  thought  the  calcification  referred  to  in  these  cases  indicated 
a  return  to  lower  types  of  dentification,  as  in  the  ruminantia,  etc. 

He  said  he  had  seen  cases  of  long  standing,  which  were  proba- 
bly attributable  to  want  of  exercise,  by  the  patient  avoiding  vigor- 
ous masticatory  efforts,  and  also  sleeping  with  mouth  open  arid  jaws 
apart,  depriving  the  teeth  of  the  stimulus  of  hard  contact,  oft- 
repeated  and  long-maintained,  which  is  the  sine  qua  no7i  io 
healthy  development  and  effectual  service  of  these  organs. 

In  these  cases  of  irregular  and  imperfect  calcification  of  the 
bodies  and  processes  of  crown  and  root  pulps,  the  size  of  the 
chamber  and  apical  foramen  become  reduced,  sometimes  lessen- 
ing, and  at  others  stopping,  the  vascular  circulation.  In  cutting 
such  teeth  in  section,  after  extraction,  had  seen  the  nodular  pulp 
hanging  in  mere  shreds  of  pulp  tissue,  containing  nodules,  rods 
and  spicula  of  calcified  material  in  abundance.  He  indorsed  the 
removal  of  loose  nodules,  and  filling  at  once. 

Dr.  Smith  :  A  case  came  under  my  observation,  bearing  on 
this  subject,  which  I  will  relate.  A  young  man,  suffering  excru- 
ciating pain,  had  been  under  the  treatment  of  a  homoeopathic 
physician  for  neuralgia,  and  finding  no  relief,  applied  to  me.  I 
examined  the  teeth,  and  found  a  filling  on  the  grinding  surface 
of  the  six-year  molar.  I  removed  the  filling,  and  struck  upon  a 
stratum  of  ossified  substance.  Not  being  satisfied  that  the  pulp 
was  healthy,  I  penetrated  into  the  cavity,  and  the  gases  evolved 
satisfied  me  that  the  disease  was  the  result  of  pressure  upon  the 
living  portion  of  the  pulp.  These  cases  should  induce  medical 
men  to  be  more  careful  in  their  diagnosis. 

Dr.  Chase  had  made  a  microscopical  examination  of  the  cen- 
tral portion  of  the  crown  of  the  six-year  molar,  in  which  many 
osteal  cells  were  seen  at  the  large  ends  of  dentine  tubes.  The 
specimen  was  made  of  decalcified  tooth  substance  from  above  the 
pulp  cavity,  which  latter  was  not  exposed. 


ESSAY 


ON 


Histology  and  Microscopy. 


HIS  is  a  broad  subject,  deeply  involved,  complicated,  pro- 


found, and  occult ;  but   beginning  to  take  on  scientific 


Anything  like  a  satisfactory  account  of  the  rise  and  progress  of 
histology  would  involve  a  conspectus  of  the  origin  and  career  of 
the  whole  range  of  Natural  History,  Medicine,  and  Surgery.  The 
study  of  these  departments  has  brought  to  view  whatever  is  known 
of  histological  or  microscopic  science. 

The  mere  fact  of  our  being  in  possession  or  not  of  the  knowl- 
edge of  science,  art  or  commerce,  neither  creates  nor  annihilates 
any  part,  nor  the  whole,  of  the  categories  referred  to.  For  they 
must  be,  to  become  catalogued  as  knowledge.  Therefore  the 
knowledge  does  not  make  or  unmake  any  part  of  the  field  of 
contemplation  in  scientific  or  social  order  of  life. 

The  so-called  "exact  sciences  "  become  exact  only  by  lodgment 
in  the  minds  of  those  capable  of  comprehending  the  processes  by 
which  they  are  rendered  regular  and  certain;  or,  in  other  words,  by 
our  becoming  acquainted  with  the  nature  and  career  of  physical 
and  mental  processes. 

Histology  can  only  be  known  through  direct  revealment  to 
the  consciousness,  or  indirectly  through  microscopical  machinery. 
Hence  the  great  propriety  of  coupling  the  two  (histology  and 
microscopy)  in  the  caption  of  a  paper  setting  forth  whatever  may 
be  provable  to  the  senses  in  the  career  of  tissues  and  their  elements 
in  associate  and  dissociate  presence. 


By  W.  H.  ATKINSON. 


aspects. 
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This  first  glance  at  the  subject  startles  us  as  we  begin  to  take  it 
into  our  consciousness  in  its  comprehensive  and  dispersive  aspects; 
for  it  really  strikes  at  the  foundations  and  superstructures  of  all 
knowledge  of  all  kinds  and  degrees. 

The  Microscope  is  comparatively  a  modern  invention.  There- 
fore, there  was  no  real  knowledge  of  tissues  before  its  discovery,, 
invention,  construction  and  employment ;  or,  what  was  known  came 
into  consciousness  through  other  channels.  In  fact,  the  possibili- 
ties and  principles  of  the  microscope  had  to  find  lodgment  in  the 
mind  before  it  could  be  discovered,  invented,  made  and  used  — 
each  stage  of  the  progress  of  the  revealments  of  principles  and 
possibilities,  no  less  than  the  final  summation,  solution  and  appli- 
cations to  practice,  requiring  immediate  influx.  When  we  shall 
know  what  influx  is,  and  be  able  to  express  it  in  understandable 
phrase,  we  shall  have  a  basis  of  certitude  in  this  department  of 
science,  as  absolute  as  that  known  to  pertain  to  the  relations  of 
number.  All  becoming,  in  physics  and  consciousness,  depends 
upon  afllux  and  efflux,  and  is  only  capable  of  cognition  when  com- 
plete. Just  here  is  the  great  hindrance  to  equable  and  certain 
progress  in  attainment. 

The  recorded  categories  of  past  observations  are  so  vague  and 
embryonal,  that  they  do  not  meet  the  mental  appetite  of  the  pres- 
ent with  statement  sufficiently  strong,  broad  and  clear  to  satisfy. 
All  search  for  new  and  complete  categories  must  proceed  upon 
immediate  influx,  or  recapitulations  of  former  influxes,  in  reason- 
ing upon  the  known  to  reach  the  unknown. 

It  will  be  profitable  for  us  to  ask  what  reasoning  is,  and  to 
learn  that  it  is  a  holding  of  the  values  of  canceled  processes  in 
a  sort  of  compressed  essence  in  such  a  state  as  to  polarize  the 
mind  so  as  to  admit  of  a  new  influx  (revelation)  of  the  knowledge 
desired.  Thus  sentimeiit  is  inherited  essence  of  logic,  and  by  no 
means  to  be  scouted  or  disregarded  as  non-essential  to  the  attain- 
ment of  truth. 

Career  of  body  and  being,  fact  and  function,  in  physics  and 
consciousness,  involves  the  questions  of  origin  and  destiny,  or  plan 
and  purpose,  in  mode  and  manner  of  differentiation  and  indifferen- 
tiation  of  occupancy  of  habitat. 

Confluence  and  diflluence  are  the  diastole  and  systole  of  career 
to  the  departments  in  which  they  occur. 
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Body  is  echo  of  body,  as  shadow  is  sensuous  proof  of  substance 
—  substance  being  the  substrate  of  spiritual  and  material  forms  of 
body  —  there  being  no  possibility  of  body  that  does  not  partake  of 
the  dual  primates  of  substance  called  spirit  and  matter  inhering 
in  it,  in  dynamic  interdependence. 

Histology  to-day  is  crippled  most  in  the  house  and  hands  of 
its  own  children  and  friends,  by  their  persistence  in  carrying  ques- 
tions and  methods  of  one  category  into  another  to  which  they 
are  not  adapted  in  nature,  significance  and  use.  For  instance,  it  is 
still  held  to  be  important  to  "  settle,"  as  they  say,  the  "priority" 
of  "body  or  germ,"  "oak  or  acorn,"  "egg  or  hen."  It  is  not  yet 
"  settled  "  what  "  germ  "  or  "body  "  is.  How  then  can  "priority  " 
of  presence  in  any  category  be  determined  1  Whether  minutest 
granules  shall  be  regarded  as  eggs,  and  what  degree  of  ripeness 
of  these  shall  constitute  fitness  for  impregnation,  or  whether  a  sort 
of  parthenogenesis  holds  genus,  species  and  variety  in  its  potential 
grasp,  is  not  yet  "settled  "  for  all  the  forms  already  known.  How 
infinitely  less,  then,  can  be  "  settled  "  the  verities  of  the  vastly 
more  extended  fields  of  the  unknown  bodies  and  careers  that  now 
so  vehemently  press  for  scientific  revealment  in  the  study  of  a  true 
histology,  until  we  can  cancel  and  cast  behind  all  that  stands  in  the 
way  of  solution  of  body  and  process  7 

When  we  depended  for  demonstration  of  elemental  bodies  upon 
natural  vision,  we  could  only  go  to  tissues  as  elemental.  But  when 
the  microscope  was  revealed,  the  present  acknowledged  elements 
of  these  then  elemental  bodies  were  revealed  to  sight,  and  at 
once  became  the  objects  of  study  and  controversy.  And  we  now 
stand  on  vantage  ground,  and  are  able  to  solve  previously  insoluble 
problems  of  presence,  and  modes  of  presence  of  body  and  process. 
What,  then,  ought  we  to  be  ready  to  cancel  and  cast  behind 
Nothing  of  value,  only  the  embryonal  and  transitional  —  not  the 
fruits  of  these  in  values  of  verity. 

At  one  time,  and  for  the  time  appropriately,  the  solidal  pathology 
held  sway.  In  due  time  the  fluidal  made  its  advent  upon  the  arena 
of  function,  and  had  its  day  of  domination  ;  but  of  shorter  duration, 
in  consequence  of  increasing  intelligence  and  attention,  the  con- 
tinued exercise  of  which  in  turn  made  it  give  way  to  the  advent  of 
the  cellular  pathology,  ushered  in  by  the  use  of  the  microscope. 
And  now  this  is  about  to  give  up  its  differential  dominion  in 
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favor  of  the  summation  of  all  three  in  the  concurrence  of  these  in 
Pragmatic  Pathology. 

Pragmatic,  or  pronounced,  pathology  can  only  find  lodgment  in 
the  minds  of  men  by  the  study  of  body  and  process  upon  a  plan 
so  natural,  general  and  definite,  as  to  convince  of  its  verity  and 
applicability  to  the  categories  of  function. 

That  every  factor  of  function  must  be,  before  it  can  act,  and  act 
repeatedly  in  like  manner  to  establish  habit  by  which  it  may  be 
known,  must  be  apparent  to  all  capable  of  thinking  upon  the 
subject. 

The  law  of  becoming,  in  body  and  function,  is  the  law  of  suc- 
cession or  parentage. 

Becoming  can  only  be  known  by  revelation  to  consciousness. 

A  seriating,  then,  of  motion  and  modes  of  motion,  is  a  necessity 
out  of  which  categories  may  be  evolved. 

There  are  seven  degrees  or  modes  of  motion  regnant  in  the 
plan  of  individual  being,  small  or  great.  And  these  may  be  nomi- 
nated either  way,  but  always  in  a  regulated  series  down  and  up,  or 
up  and  dowjn. 

Down. — ist,  (Spirit)  Power;  2d,  (Vital)  Force;  3d,  Chemism ; 
4th,  Electrism  (including  magnetism);  5th,  Light;  6th,  Levitation, 
and  7th,  Gravitation. 

Up. — ist,  Gravitation;  2d,  Levitation;  3d,  Light;  4th,  Elec- 
trism; 5th,  Chemism;  6th,  (Vital)  Force,  and  7th,  (Spirit)  Power. 

The  first  or  downward  procession  indicates  what  has  been 
called  "Creation."  The  second  or  upward  procession  is,  Procrea- 
tive,  Functional,  Elaborative,  or  Relegative  (a  seeking  to  return 
whence  it  came),  and  is  the  basis  of  associative  and  dissociative 
movements  among  the  elements  of  tissues. 

Gravitation  holds  the  dominion  of  differential  individuation. 
Spirit  holds  the  dominion  of  indifferentiation,  or  sameness  of  all 
power  and  presence,  and  is  the  unitary  cause  of  all  motions  and 
modes  —  therefore,  the  universal  of  Being  in  highest  tension. 

A  striving  between  these  two  modes  of  tension  produces  Suns, 
Systems,  Cycles,  Circles,  Planets  and  Inhabitants  of  Planets. 

The  tissues  of  our  bodies  hold  the  relations  to  the  organs  that 
the  inhabitants  hold  to  planets,  and  the  organs  hold  the  relations 
of  circles  and  cycles  to  the  system  of  organs  that  constitutes  our 
individual  bodies. 
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"  Just  as  the  study  of  the  whole  class  of  Radiates  in  general, 
and  of  jelly-fishes  in  particular,  reveals  the  law,  plan,  type  and 
methods  of  production  (that  so  long  defied  proper  classification, 
and  now  shows  these  methods  of  production  and  variation  repeated 
and  amplified  in  the  higher  and  more  complicated  fields  of  geologi- 
cal research),  and  without  an  apprehension  of  which,  persistently 
carried  in  the  mind,  can  any  zoologist  make  regular,  rapid  and 
profitable  observations,"  even  in  the  special  department  to  which 
he  may  be  devoted.  Even  so  does  the  study  of  the  seven  modes 
of  tension  reveal  cosmical  and  planetary  law  regnant  everywhere 
among  the  largest  and  the  least  of  individual  —  Cycle,  Circle,  Sys- 
tem, Organ,  Tissue,  Cell  and  Molecule  —  wherever  process  is,  actual, 
known  or  potential.  In  fact,  until  we  apprehend  that  the  whole 
is  potentially,  typically  or  analogically  present  in  the  least,  or  that 
the  universe  is  this  whole,  whose  presentment  in  departments  capa- 
ble of  cognition  presents  us  with  the  segregate  modes  of  motion, 
or  currents,  in  analogous,  concurrent  or  competing  presence,  shall 
we  be  able  to  solve  any  problem  in  histology. 

Becoming  involves  a  deep  and  hidden  or  unseen  current,  or  set 
of  currents,  that  come  from  without,  and  appear  within  the  range  of 
sense. 

This  last  word  "sense  "  involves  another  realm  upon  which  it 
depends,  and  without  which  it  cannot  be,  viz :  the  realm  of  con- 
sciousness, the  basis  of  all  knowing,  or  knowledge  of  being,  body 
and  process. 

The  confluence  of  consciousness  and  physics  posits  individual 
being  or  beings. 

The  primal  example  of  individual  being  is  an  ideal  body 
denominated  the  Atom. 

Confluence  of  atoms  produces  molecules^  and  aggregations  of 
these  constitute  what  are  nominated  granules.  This  last  is  the  first 
and  least  body  capable  of  making  its  presence  known  to  the  senses, 
and  therefore  stands  as  daysman  between  the  ideal  and  corporeal 
domain  of  bodily  presence.  Aggregations  of  granules,  in  regular 
order,  produce  functioning  bodies  called  corpuscles,  cells,  etc., 
according  to  the  fancy  of  him  who  catalogues  the  objects  under 
consideration. 

I  said  the  strivings  of  differentiation  (gravitation)  and  indiffer- 
•entiation  (spirit)  produced  Suns,  Systems,  Planets  and  Inhabitants 
of  Planets. 
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A  mode  of  striving  known  as  affinity  (kindred)  produces  the 
different  forms  of  molecules,  and  their  modifications  in  granules,, 
cells,  tissues,  organs  and  systems,  under  the  tensions  of  afflux  and 
efflux  of  currents  of  force,  that  make  and  unmake  these  bodies  at 
the  behest  of  type,  plan,  purpose. 

Observation  has  taught  us  that  "like  produces  like,"  and  "un- 
like, diversity,"  in  all  the  departments  of  individual  and  associate 
body.  It  also  teaches  the  doctrine  of  cancellation  of  one  form  of 
body  in  the  advent  of  another,  in  every  example  of  production 
and  maintenance  of  physical  or  functioning  body.  So  that  the 
debris  of  one  grade  of  body  becomes  the  food  of  the  next  ta 
it,  by  reason  of  the  differences  of  tension  of  force  and  form  in 
the  deficiencies  or  wants,  and  the  sufficiencies  or  fullness,  of  the 
digestory  receptacles  of  the  bodies  concerned.  This  teaches  that 
state  of  depletion  or  repletion  of  body  becomes  the  point  of  in- 
vitation to  or  repulsion  of  the  currents  of  force  that  constitute 
the  disintegrating  and  the  integrating,  or  the  destructive  and  con- 
structive, processes  of  killing  and  chaotifying  one  body  for  the 
support  of  another  —  the  force  or  life  of  which  never  dies,  the  form 
only  dying,  or  rather  changing  by  transmutation  or  metamorphosis 
into  a  more  complicated  or  less  complicated  form  in  accordance  to 
the  surrounding  influences  within  the  sphere  of  the  currents. 

All  the  molecules,  cells,  tissues,  organs  and  systems  with  which 
we  are  acquainted  are  but  the  channels  of,  and  the  results  of,  modes 
of  motion,  and  they  are  mutually  transmutable  into  each  other, 
under  the  dominion  of  force,  as  certainly  as  that  light,  heat  and 
electricity  are  modes  or  phases  of  motion  —  though  more  subtle,  fine 
and  evanescent  than  the  bodies  upon  which  we  observe  their  effects 
—  and  are  the  occasion  of  the  conversion  of  these  forms  of  motion 
into  each  other. 

So  far  as  we  yet  see,  by  the  best  aids  to  vision,  tissual  elements 
arise  in  an  apparently  amorphous  mass  of  what  we  now  call  Proto- 
plasm (or  first  mould). 

That  which  is  called  digestion,  in  the  broad  sense  of  feeding, 
consists  in  comminuting  and  solving  the  food,  consisting  of  organs^ 
tissues,  cells  and  granules,  into  the  amorphous  molecular  mass 
named  Protoplasm,  proteinaceous  mass,  chaotic  mass,  blood  and 
pabulum,  in  which  differentiation  makes  its  advent,  and  does  its 
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work  of  producing  the  factors  of  differential  function  in  Sensory,. 
Motory,  Secretory  and  Psychic  examples  of  function. 

These  are  the  phases  of  confluence  of  consciousness  and  physics 
that  lay  at  the  bottom  or  base,  and  set  up  the  demand  for  the  varie- 
ties of  tissues  as  elaborators  of  the  various  functions  called  for  to 
complete  the  system  of  organs  to  which  they  belong. 

We  use  these  terms  w^ith  clearness  of  meaning  and  propriety  of 
significance,  or  with  ambiguousness  of  meaning  and  indefiniteness 
of  understanding,  in  accordance  with  the  time  in  which  we  write 
or  speak,  and  the  stage  of  our  education  or  evolution  of  the  knowl- 
edge of  process  and  body,  as  displayed  in  the  study  of  histology  as 
seen  by  the  help  of  a  rapidly  advancing  microscopy. 

In  fact  the  microscope  has  so  extended  the  domain  of  sight,, 
and  cleared  up  and  amplified  the  apprehensions  of  body,  that  we 
now  prefer  to  investigate  for  ourselves  rather  than  to  read  the 
accounts  of  the  researches  of  others,  as  guides  to  a  knowledge  of 
FUNCTION,  which  is  the  objective  point  of  all  histological  acquire- 
ment. 

Histos,  a  web,  and  logos,  a  discourse,  are  the  etymological  pri- 
mates from  which  we  derive  our  word  Histology. 

Some  webs  are  made  of  homogeneous  sheet  mass ;  others  are- 
woven  of  fibrous  or  thread-like,  line-like  elements  loosely  or  closely 
laid  together  to  form  the  web  or  sheet. 

Matter  being  indestructible,  and  Force  being  persistent,  they 
must  be  regarded  as  aspects  of  a  something  upon  which  they 
depend,  which  something  we  may  call  Substance,  of  which  the 
universe  consists  —  which  universe,  as  a  whole,  is  a  plenum,  and 
therefore  understandable  from  the  comprehension  of  any  one  of 
its  systems  within  our  reach  for  study. 

What  we  call  extremes  of  size  are  only  so  by  way  of  accom- 
modation of  phraseology.  For  the  molecule,  too  small  to  be  seen  by 
the  assistance  of  the  highest  microscopic  amplification,  is  not  an 
extreme  but  a  mean  of  expressions  of  force  and  form,  which  mean 
raises  it  out  of  the  range  of  mere  atoms,  and  makes  it  no  longer 
an  elemental  but  a  compound  body,  endowed  with  new  and  com- 
plicated affinities  by  which  it  may  be  related  in  manifold  method 
and  mode.  On  the  other  hand,  the  astronomical  bodies,  territories- 
and  spaces  have  been  also  denominated  extremes  only,  again,  by 
way  of  accommodation  ;  for,  as  our  knowledge  increases,  our  ex- 
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tremes  become  only  the  mean  of  that  which  is  ever  ready  to  be 
and  ever  is  revealed  as  but  the  mean  between  the  known  and 
the  about  to  be  known. 

So,  if  we  would  solve  the  problem  of  the  universe,  we  must 
understand  the  relations  of  the  parts  of  systems  to  each  other,  and 
thus  become  acquainted  with  the  analogies  that  unfold  the  laws  of 
the  whole.  The  only  way  that  this  can  be  done  by  one  person  is 
to  take  examples  of  systems  of  short  career  and  small  dimensions, 
and  so  transparent  as  to  reveal  the  metamorphoses  through  which 
they  pass  from  inception,  ripeness  and  decadence,  to  disruption 
and  dispersion  into  the  elements  whence  they  came. 

Fortunately  for  us,  many  examples  in  the  vegetable  and  animal 
worlds  afford  us  such  opportunity.  And  we  may  repeat  our  obser- 
vations until  the  whole  range  of  production,  growth,  death  and  dis- 
persion is  familiar  to  us. 

This  patient  watching  of  the  ripening  of  germs,  their  impreg- 
nation and  evolution  into  adult  form  and  fruiting  again,  is  but  the 
true  work  of  the  histologist. 

The  finest  naturalists  are  to  this  day  quite  unable  to  distinguish 
between  the  germs  of  the  various  orders  of  animal  forms  by  micro- 
-scopical  or  chemical  analysis;  but  this  need  not  induce  us  to  assert 
that  this  can  never  be  done. 

Natural  philosophers  uniformly  assert  the  impossibility  of  our 
■ever  being  able  to  demonstrate  the  size  of  the  atom.  I  regard  it 
as  hardly  safe  to  longer  iterate  this  saying;  for  the  distance  be- 
tween these  small  bodies  called  centers  and  origins  of  motion  (viz, 
the  atoms)  has  been  proved  to  be  near  the  two  hundred  millionth 
(200,000,000th)  of  an  inch  by  late  discoveries  in  the  wave-lengths 
of  different  color-rays. 

One  of  the  most  important  of  analogies  is  one  that  holds  good 
in  all  forms  of  individual  body,  be  it  large  or  small,  viz.,  "  room  " 
in  which  to  work,  sometimes  called  atmosphere. 

The  simplest  motion  is  breathing  —  afflux  and  efflux.  This  lays 
the  foundation  of  change,  and  is  the  initial  of  function  in  suns, 
planets  and  inhabitants  of  planets. 

The  deciduous  character  of  the  terrae,  florae  and  faunae  of  planets, 
and  of  the  tissues  of  our  bodies,  are  but  the  truly  physiological  pro- 
cesses by  which  the  planets  and  our  bodies  come  to  their  maturity, 
so  as  in  turn  to  enrich  the  soil  of  the  system  to  which  each  belongs. 
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and  thus  take  part  in  the  completing  of  higher  and  ever  higher 
career  in  the  never-ending  line  of  progress  of  a  divinely  appointed 
endowment  of  power. 

As  deep  of  solar  fullness  calleth  unto  deep  of  planetary  void^ 
in  the  vast  macrocosm  of  cosmical  tissues,  so  calleth  the  atomic, 
molecular  and  psychic  deeps  of  sense  of  deficiency  to  the  deeps  of 
pabulum  of  proteinaceous  seas,  and  the  deep  of  the  sea  of  knowl- 
edge, to  be  infilled  with  the  influx  that  satisfies  by  repletion  of 
tissual,  organic  and  psychic  supply. 

The  blood  corpuscles  are  the  seed  bodies  of  the  various  tissues, 
and  the  fluid  blood  is  the  food  of  the  elements  of  the  tissues, 
whereon  they  are  sustained  and  enabled  to  do  the  work  of  organic 
and  systemic  career,  as  they  take  the  place  of  the  worn-out  corpus- 
cles and  cells  by  pushing  them  to  the  surfaces  to  be  shed  as  secre- 
tions, excretions  or  dejections  unfit  for  further  systemic  use. 

The  duration  or  length  of  systemic  career  depends  upon  the 
condition  of  the  organs  that  constitute  the  system. 

And  the  term  of  continuance  of  the  organs,  in  working  con- 
dition, depends  upon  the  supply  of  the  tissues  that  together  con- 
stitute the  organs ;  and  the  renewal  of  the  tissues  also  depends 
upon  a  supply  of  corpuscles  (cells)  that  together  form  the  fila- 
ments, fibers  and  webs  of  tissues  of  the  various  kinds  by  what  has 
been  called  alternation  of  generation  of  these  elemental  bodies. 

Thus  it  is  evident  that  communion  is  the  basis  and  formative 
act  of  society  of  all  kinds  and  degrees,  by  which  cosmical,  plane- 
tary and  subordinate  systems  are  formed  and  maintained. 

It  will  be  thought  to  be  "far-fetched,"  "  misty,"  "cloudy"  and 
"irrelevant"  by  many,  if  the  attempt  be  made  to  name  the  process 
by  which  suns  are  produced,  and  to  indicate  the  analogy  that  is 
the  key  to  all  function,  in  the  result,  on  a  cosmical  scale,  of  the 
single  law  of  gravitation. 

Nevertheless,  as  heretofore,  I  take  the  risk,  with  only  one 
request  as  condition,  on  the  part  of  those  who  object,  viz,  that 
they  be  logical  enough  to  wait  until  the  statement  is  made  and 
taken  into  account,  before  deciding  for  or  against  it. 

To  get  at  the  analogy  at  the  nearest  point  to  us  of  the  cosmical 
systems  among  which  this  earth  holds  its  course,  let  us  state  a  cer- 
titude as  if  it  were  a  hypothetical  proposition,  and  we  may  be  the 
better  able  to  catch  the  significance  of  analogies.    The  moon  is 
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Hearing  the  earth.  When  it  comes  in  full  contact  with  the  earth 
its  mass-motion  will  be  converted  into  molecular-motion,  which 
will  fuse  both  masses  of  moon  and  earth,  and  disrupt  molecular 
affinities,  setting  them  free  to  reduce  the  conjoined  mass  to  a  sun. 

The  function  of  sun  is  radiation,  or  giving.  The  function  of 
planetary  void  is  asking  to  be  infilled — (demand). 

How  many  moons  the  earth  has  had,  and  how  many  times  it 
has  been  partly  or  wholly  reduced  to  a  state  of  sun,  remains  to  be 
read  by  the  records  safely  laid  up  in  its  crust ;  just  as  the  scars 
in  our  bodies  reveal  the  traumatic  and  functional  lesions  that  have 
in  succession  held  the  dominion  of  nutrition  in  our  bodies  and 
marred  the  regularity  of  the  arrangement  of  the  elemental  bodies 
composing  the  scar-tissue  that  will  reduce  them  to  earth-mould 
again  so  soon  as  it  (scar-tissue)  attains  the  balance  of  force  in  the 
systemic  economy. 

As  habitable  planets  are  produced  by  cooling  down  of  suns 
through  atomic  satisfactions  of  desire^  in  the  formation  of  ethers, 
gases,  vapors,  waters,  colloids  and  solids;  just  so  do  satisfactions 
of  molecular  affinities  produce  the  varied  tissues  whose  concurrent 
gyres  supply  the  organic  and  systemic  functions,  whose  summa- 
tions produce  psychic  or  affectional  and  intellectual  function  in 
harmonial  expression.  And  thus  the  planets  become  peopled  with 
the  various  inhabitants  in  orders,  classes,  kingdoms,  genera,  species 
and  varieties,  in  obedience  to  intelligent  desire  resident  in  elements 
■seeking  union. 

Thus  degrees  of  desire  are  the  measure  of  the  degrees  of  near- 
ness of  elemental  bodies  that  constitutes  what  is  called  satisfaction 
-of  affinity.  Therefore  nearness  and  distance  determine  the  quality 
of  body.  Thinnest,  softest  body  is  spirit  body.  Thickest,  hardest, 
-densest  body  is  natural  body.  Therefore  body,  to  be  body  at  all, 
must  have  not  only  some  degree  of  thinness,  tenuity,  but  also  of 
thickness,  staticalness,  stillness;  and  we  therefore  have  to  invoke 
force  and  form  as  the  necessary  elements  of  body,  be  it  largest  or 
least. 

The  difference,  then,  of  that  which  occupies  the  interstellar 
-spaces  and  our  atmosphere  is  but  a  difference  in  degree  of  tenuity, 
and  not  in  quality  of  matter.  Hence  all  systems  float  in  an  iden- 
tical ocean  of  substance,  in  which  they  subsist  by  degrees  of  teleo- 


HISTOLOGY   AND   MICROSCOPY  \Y.  H.  ATKINSON.  151 

logical  (distant),  medioxumous  (middle),  and  terraqueous  (earthy) 
tensions  of  desire. 

The  absolute  being  incomprehensible  to  the  finite  mind,  we  can 
only  deal  with  relative  origins  and  careers  of  being  and  process. 

Mind,  being  the  exercise  of  consciousness  in  seriated  percep- 
tions, involves  potential  and  active  modes  which  constitute  the 
seriating,  or  the  beginning  and  completing,  or  finishing,  of  the 
special  putting  on  and  taking  off  of  the  tensions  that  comprise  the 
mental  acts. 

A  perfect  analogical  understanding  of  any  one  of  the  seven 
aspects  of  endowment  of  the  power  to  uniie^  from  gravitation  to 
spirit-power,  involves  knowledge  of  the  whole  domain  of  histology 
in  the  demand  and  supply  of  factors  of  function,  in  concurrent 
and  divergent  careers ;  which  we  now  proceed  to  formulate  in  the 
order  of  their  occurrence  in  creative  and  procreative  procession. 

Confluence  of  consciousness  and  physics  produces  : 

1.  Confluent  tissue,  in  nerve-mass,  which  subsequently  differen- 
tiates into  vesicular  and  fibrous  forms  of  neural  tissue. 

2.  Limitory  tissue,  in  elastic,  non-elastic  and  mixed  forms  of 
fiber. 

3.  Motory  tissue,  in  voluntary,  involuntary  and  mixed  examples 
of  muscles. 

4.  Secretory  tissue  (or  glands),  in  lymphatic,  conglobate  and 
conglomerate  forms.    Ending  in 

5.  The  production  of  Statical  tissue,  in  shells,  bones  and  teeth  ; 
the  last  made  up  of  three  forms  in  cement,  dentine  and  enamel,  to 
meet  the  demand  of  statical  requirement  in  completest  degree  in 
the  last,  which  is  composed  of  prismatic  rods  or  crystals. 

The  offspring  of  confluence  of  atoms  are  molecules,  the  off- 
spring of  molecules  are  granules,  and  confluence  of  these  produces 
corpuscles  and  cells,  which  are  the  elements  of  tissues,  out  of  which 
the  statical,  limitory,  motory,  secretory  and  confluent  varieties  of 
tissues  are  formed,  under  the  guidance  of  the  differential  types 
of  tissues  in  :  i.  Bones  ;  2,  Fibrous  or  connective  tissues  ;  3,  Mus- 
cles ;  4,  Glands;  and  5,  Nerves,  as  the  basis  of  a  ;;/<?///^?n' appara- 
tus which  is  the  highest  example  of  congeries  of  nerves  or  confluent 
tissue  at  present  known.  In  this  refinement  of  functioning  body, 
automatic  and  instinctive  intelligence  becomes  conscious  intelli- 
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gence,  whereby  histology  and  microscopy,  and  every  other  example 
of  differential  science  becomes  possible. 

Himger  resides  in  the  needy  territories.  The  location  of  the 
dematid^  therefore,  must  be  the  seat  of  function. 

Function  is  effected  in  the  individual  elements  of  the  factors  of 
function,  which  are  called  corpuscles  or  cells,  according  to  our 
wont,  habit,  or  school. 

Hunger  being  appeased  or  satisfied,  the  demand  abates  or 
ceases. 

The  stomach  is  the  grand  entrepot  of  supplies  for  the  whole 
system,  and  therefore  for  its  own  individual  cellular  necessities  in 
its  proper  tissues,  as  well  as  for  the  rest  of  the  organism,  and  only 
contributes  its  modicum  of  demand. 

The  mere  filling  of  the  stomach  does  not  annihilate  appetite, 
although  it  may  appease,  in  a  degree,  the  urgency  of  the  sense  of 
demand  by  mechanically  distending  the  stomach,  thereby  forcing 
the  blood-plasm  within  the  intercellular  territories  more  com- 
pactly against  the  needy  bodies,  thus  favoring  the  appropriation  of 
pabulum  before  out  of  the  reach  of  the  sphere  of  cell  influence. 

Upon  the  intelligence^  then,  of  the  cells  do  we  find  the  satisfac- 
tion of  hunger  to  depend,  as  certainly  as  that  the  formation  of 
crystals  depends  upon  chemical  equivalency ;  which  is  but  an 
example  of  atomic  i?itelligence  that  knows  when  it  is  satisfied  — 
saturated ! 

Crystallization,  cellulation  and  corpusculation  are  the  differen- 
tial modes  of  absorption  of  radiance  of  sun-presence,  and  have 
their  differential  termini  in  the  mineral,  vegetable  and  animal 
kingdoms ;  all  three  of  which  are  represented  in  the  human 
system. 

As  protoplasm  is,  in  first  form,  sea-foam  —  schleim,  as  the  Ger- 
mans have  it  —  it  will  be  well  for  us  to  inquire  the  origin  of  slime 
of  the  sea  —  sea-foam  —  meerschaum. 

Bubbles  of  the  sea  are  the  results  of  five  modes  of  motion  or 
tension,  viz  :  centripetal,  centrifugal,  orbital  and  revolving  motions, 
and  the  absorption  of  sun-radiance. 

Centripetal  motion  is  solar  attraction. 

Centrifugal  motion  is  the  tending  of  a  moving  body  to  go  in  a  line. 
Orbital  motion  is  the  resultant  of  these  two ;  and  Diurnal  is 
revolving  motion,  or  rotation  on  axis. 
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Sea-foam  arises  out  of  the  conflicts  of  the  confluence  of  these 
currents  of  motion,  in  analogous,  concurrent  and  competing  pres- 
ence at  the  junction  of  the  atmosphere  and  the  sea,  or  air  and 
water.  Protoplasm,  or  sea-foam,  takes  its  origin  here,  and  is  the 
basis  of  all  tissue  of  rock,  plant  and  animal.  All  belonging  to  rock 
or  mineral  is  given  to  the  domain  of  crystalosophy ;  that  belong- 
ing to  plants,  to  cellosophy,  and  that  belonging  to  animal  is  re- 
manded to  the  domain  of  corpusculosophy,  which  holds  the  values 
of  the  preceding  two  other  forms  of  typal  dominion.  Therefore, 
in  treating  of  corpusculation,  cellulation  and  crystallization  are 
understood,  as  possible  change  of  the  dominion,  as  well  as  that 
of  solution  and  reduction  to  protoplasm  again. 

Cellulation  :  I  have  chosen  this  term  as  one  least  liable  to  the 
objections  of  novices  who  deem  themselves  able  to  assume  the 
role  of  the  expert.  Investigators  who  are  afraid  of  con-se-quences, 
or  are  restive  under  con-vic-tion  are  not  yet  mature  philosophers. 

In  using  the  term  cell,  to  stand  primarily  for  the  least  body 
capable  of  exercising  vegetable  or  animal  function,  we  avoid  the 
conflicts  coming  out  of  the  study  of  its  origin,  in  this  place,  and 
shall  have  less  cause  for  limping  if  we  do  not  forget  ourselves  and 
allow  our  minds  to  wander  from  the  line  of  alternations  in  the 
onward  career  of  these  primates  of  tissues,  in  their  joint  work  of 
producing  and  maintaining  organs  and  systems. 

The  differential  function  of  cell  is  a  complication  of  reception, 
transmission  and  absorption  of  force.  This  is  the  work  of  cell 
proper.  And,  as  all  forms  of  work  wear  the  worker,  (I  will  not 
say  waste  the  worker,  for  this  only  occurs  in  doing  needless  work,) 
the  worker  must  be  renewed  or  exchanged  at  each  effort,  so  that 
career  or  continuity  of  work  may  be  secured. 

How  may  we  determine  cell  career  ?  I  know  of  no  other  way 
to  do  this  so  satisfactorily  as  to  watch  the  development  of  the 
various  cells  and  products  of  cells  in  plants  and  animals  as  they  do 
the  work  of  their  careers  in  the  appropriation  of  pabulum,  working 
and  twisting  into  tissues,  and  successively  crowding  their  prede- 
cessors to  the  surfaces  of  organs,  to  be  shed  when  no  longer  fit  to 
constitute  any  part  of  an  organ. 

Secretion  and  excretion  are  examples  of  moulting  of  the 
elemental  primates  of  tissues. 

In  the  example  of  secretions,  the  peripheral  cells  are  shed,  in 
II 
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diffluent  mass  by  solving  entirely,  and  bodily,  by  solution  of  their 
points  of  attachment  on  all  sides.  When  the  shed  corpuscles, 
solved,  partly  solved,  and  entire,  are  to  serve  other  than  lubricant 
uses,  they  constitute  a  secretion;  when  in  excess,  or  effete,  they 
constitute  what  is  called  excretions — both  secretion  and  excretion 
being  the  example  of  end  of  career  of  corpuscles  and  cells. 

After  this  succinct  nomination  and  tracing  of  career  of  tissual 
elements  from  the  first  appearance  of  blood  corpuscles  to  its  exit 
in  shed  epithelium,  it  will  be  well  to  study  the  following  tabulated 
series  of  modes  of  motion  and  metamorphoses  of  bodies  and 
processes  before  applying  ourselves  to  the  grand  retrospect,  intro- 
spect and  prospect  that  completes  these  mere  headings  of  Histology 
and  Microscopy. 


HISTOLOGY   AND   MICROSCOPY  W.  H.  ATKINSON.  155 


VII. 

Spirit  Power. 

Glacial  and  Se^^^"^ 

Recent. 
(Cenozoic.)  («" 

j 

Spiritual 
Sense. 

Intuition. 

Spiritual 
Love. 
(Love  of  God 
and  Heaven.) 

VI. 

Vital  Force. 

Tertiary. 
(Mammals.) 

Fruiting 
Plants. 
(E.xogens.) 

Binocular 
Sight. 
(Mental  Sight, 
Reason.) 

Reason. 

Universal 
Love. 

V. 

Chemism. 

New  Red 
Sandstone. 
(Lias,  Weal- 
don,  etc.) 

Flowering 
Plants. 
(Monocotyle- 

dones.) 
(Endogens.) 

Smell. 

Reflection. 

Filial  Love. 

IV. 

Electrism. 

Carboniferous 

Leaf  Plants. 
(Ferns,  spores 
on  leaves.) 

Hearing. 

Imagination. 

Fraternal 
Love. 

III. 

Light. 

Lower  Fossili- 
ferous. 
(Silurian, 
Cambrian, 
etc.) 

Tracheal 
Plants. 
(Branches.) 

Monocular 
Sight. 

Memory. 

Parental 
Love. 

TI. 

Levitation. 
(Apartness.) 
(Expansion.) 
(Heat.) 

Stratified. 
(Azoic.) 

Duct  Plants. 
(Trunk.) 

Taste. 

Conception. 

Conjugal 
Love. 

Gravitation. 
(Together- 
ness.) 
(Contraction.' 
(Cold.) 
Motism. 
(Modes  of 
Motion.) 

Igneous. 
(Amorphous.) 

Mineralism. 
(Attraction 

and 
Repulsion.) 

Cell  Plants. 
(Root.) 

Vegetism. 
(Botany.) 

1 

1  Touch. 

Animism. 
(Animality.) 

Perception. 

Mentism. 
(Intellectual 
Faculties.) 

Self  Love. 

Emotism. 
(Affectional.) 

VII.                                    Pneumatogeny.  (Emotism.) 

(Spirits.) 

VI.                                        Psychogeny.  (Mentism.) 

(Rational  Natures.) 

V.                                     •      Biogeny.  (Curvilinear.) 

(Vegetism  and  Animism.) 

IV.                                      Cosmogeny.  (Rectangular.) 

(Mineralism.) 

III.                                      Morphogeny.  (Annulated.) 

(Offspring.) 

II.                                         Pantogeny.    (Motism— b.) 

(Pater.) 

I.                                           Substance.    (Motism — a.) 

(Mater.) 
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GRAND  RETROSPECT,  INTROSPECT  AND  PROSPECT  OF  BEING,  BODY, 

AND  PROCESS. 

When  the  desire  to  have  associates  went  forth  from  the  divine 
counsel  in  the  heavens,  and  was  expressed  in  the  recorded  "  Let  us 
make  man,"  the  foundations  of  society  were  firmly  laid  in  the  very 
inmost  nature  of  the  creature  that  was  there  and  then  pronounced 
"very  good."  If  good  then,  and  very  good  at  that,  where  is  the 
door  or  even  hint  of  point  of  entrance  for  anything  but  good  1 

Absolute  or  abstract  good  is  incomprehensible,  therefore  out  of 
the  question  now.  That  which  supplies  a  demand,  fills  a  need,  is 
the  only  good  that  can  by  possibility  be  so  called.  Therefore,  that 
which  is  good  to  the  needy,  and  satisfactory  to  his  estimation,  is 
indifferent  or  repulsive  to  another  who  is  full  and  lacking  nothing 
of  which  his  sense  takes  cognizance. 

To  walk  "together"  we  must  be  "agreed"  (/.  e?)  in  like  or 
similar  states  and  conditions  of  necessities  in  deficiency  and  suffi- 
ciency. 

All  those  who  deem  themselves  their  own  keepers,  and  able  to 
take  yokes  upon  their  necks  that  neither  they  nor  their  fathers 
were  able  to  bear,  have  quite  forgotten  to  ask  to  be  led. 

Under  a  sense  of  the  truth  of  the  Scripture  that  saith,  "  It  is 
not  in  man  that  walketh  to  direct  his  steps,"  our  helplessness  is  ever 
before  us,  and  in  our  deepest  consciousness  we  are  sure  that  desire 
is  before  will  (volition),  and  spontaneity  before  calculation. 

Obedience  that  is  not  instant  and  spontaneous  is  but  second 
rate  at  best,  and  brings  but  partial  sense  of  satisfaction  to  the  soul 
—  the  plane  of  the  sense  of  need,  or  appetite. 

Those  who  "serve"  the  Divine  from  a  "sense"  of  duty  only 
blasphemously  give  remnants  of  their  affections,  and  are  trying 
(Simon-like)  to  buy  their  way  to  heaven.  All  such  have  but 
embryonic  ideas  of  heaven,  forgetting  the  saying,  "  the  kingdom  of 
God  is  within  you." 

Without  opposites  we  have  no  differential,  sharp  apprehensions 
of  state  or  place.  Therefore  both  hell  and  heaven  are  involved  in 
what^  is  called  happiness.  A  proper  use  of  hell  converts  it  into 
heaven,  and  an  improper  use  of  heaven  transmutes  it  into  hell. 

Until  serial  order  of  the  development  of  body  and  mind  be 
formulated  and  taught,  shall  we  ever  come  to  our  mental  and  moral 
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majority,  in  which  we  are  a  Law  (Lord),  unto  ourselves  in  which 
our  spontaneities  ever  concur  with  the  behests  of  the  Law  (Lord). 

"Are  there  few  that  be  saved  Verily,  few  indeed  attain  to 
mental  and  moral  childhood  even,  at  first  efforts  at  evolution  of  the 
complete  being. 

Childhood  in  the  growth  of  the  body  is  reckoned  from  the  first 
to  the  seventh  year,  youth  from  the  seventh  to  the  fourteenth  year, 
and  adolescence  from  the  fourteenth  to  the  twenty-first  year. 

The  moral  and  religious  life  has  also  a  serial  order  of  corre- 
spondence with  this  formula.  But  where  are  the  living  examples 
of  the  youth  and  adolescence  of  these  categories }  Echo  answers, 
where 

In  natural  history  the  mineral  kingdom  has  been  regarded  as 
non-living.  The  straight  lines  of  this  kingdom,  and  the  possible 
forms  of  body  producible  by  their  intersections  and  conjunctions, 
are  but  statical  forms  devoid  of  active  motion,  therefore  called 
dead-forms. 

All  morals  and  religions  based  upon  "  authority  "  (external  domi- 
nation) are  but  the  mineralistic  analogues  of  morals  and  religion, 
only  useful  as  base  or  sub-stratum  upon  which  to  erect  the  Pater- 
nity and  Ivwianuelism  for  the  establishment  of  which  they  were 
produced,  as  stages  in  the  growth  of  aesthetic  society  among  men. 

The  "lording  it  over  God's  heritage"  in  religious  circles,  gov- 
■ernmental  bodies,  schools  and  scientific  societies,  is  fast  falling  into 
the  mere  stages  and  periods  of  geological  record  of  past  domina- 
tions of  forces  now  canceled  and  carried  into  higher  fields  and 
broader  realms  of  usefulness;  although  the  incumbents  of  pope- 
doms, priesthoods,  and  professorial  chairs  take  little  cognizance  of 
the  departure  of  their  energies. 

If,  then,  "  the  fine  gold  has  become  dim,  and  the  beautiful  gar- 
ments moth-eaten,"  where  are  we  to  look  for  safety.''  Evidently 
not  in  tarrying  where  we  are,  nor  in  going  backward  ;  but  in  a 
ready  acceptance  of  the  beckonings  of  the  heavens  that  hold  out 
kindly  hands  to  charm  us  out  of  the  necessary  hells  of  develop- 
ment into  the  embrace  of  higher,  purer,  diviner  degrees  of  acqui- 
escence in  the  Love  and  Wisdom  that  energizes  and  pacifies — 
'^^ satisfies  every  living  thing." 

Not  in  conservatism,  not  in  retrogression,  not  in  head-religion 
and  formulae,  however  fascinating  to  the  senses,  shall  we  find  our 
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account,  but  in  ready  obedience  even  unto  death,  with  the  ardent 
exclamation  of,  "  As  it  is  written  in  the  volume  of  thy  book,  lo ' 
I  come  to  do  thy  will,  O  God  I"  And  thus,  without  hesitation,  and 
with  the  sweet  ecstacy  of  divine  abandonment,  rush  to  the  fulfill- 
ment of  every  requirement  of  Light  and  Life,  of  Law  and  Love, 
reckless  of  results  by  the  very  ardor  begotten  of  obedience,  and,, 
dancing  on  the  foam  of  the  breaking  crest  of  the  advance-wave 
of  real  progress,  catch  and  appropriate  the  divine  afflatus  of  Per- 
petual Adolescence  —  the  birthright  and  inheritance  of  the  sons 
and  daughters  of  the  Almighty  ! 


REPORT  OF  THE  COMMITTEE 


ON 

Dental  Education. 


By  W.  H.  morgan,  Chairmax. 


LOOKING  to  the  future  of  our  profession,  no  single  subject 
looms  up  with  such  significance  or  such  transcendent  im- 
portance as  that  referred  to  this  Committee.  Upon  the  plan  marked 
out  and  followed  by  those  of  our  profession  who  are  now  leaders  in 
this  matter  of  Dental  Education  depends  the  future  status  of  the 
profession;  not  only  its  status  in  attainments,  but  its  position  and 
influence  among  the  learned  and  cultivated  of  this  and  all  other 
civilized  countries.  And  in  this  status  every  member  of  the  pro- 
fession must  share,  to  some  extent,  whether  it  is  his  will  to  do  so 
or  not. 

With  this  view,  do  we  realize,  both  as  individuals  and  as  an 
Association,  our  responsibility  }  Have  we  been  sufficiently  broad 
in  our  views  and  efforts  upon  this  subject,  or  is  it  not  lamentably 
true  that  we  have  been  narrow  and  practical,  demanding  of  those 
seeking  admission  into  our  ranks  a  very  superficial  knowledge  of 
science  in  general,  and  only  a  respectable  moiety  of  manipulative 
ability.''    Such,  we  affirm,  is  the  truth. 

How  shall  we  remedy  this  evil.'' 

A  professional  gentleman  who  recently  visited  us,  from  abroad, 
with  the  view  of  examining  our  system  or  mode  of  dental  education, 
seemed  to  be  impressed  with  the  idea  that  we  kept  too  much  aloof 
from  the  medical  profession.  From  his  standpoint  this  is  true. 
He  perhaps  did  not  know  that  this  was  not  of  our  seeking,  and 
that  we  had  been  driven,  by  the  ungenerous  course  of  the  medical 
profession  in  America,  into  this  relation ;  that  we  have  been  forced 
to  organize  schools  and  colleges  to  teach  what  it  was  their  duty 
to  impart. 
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Dentistry  is  a  specialty  of  Medicine,  and  should  be  taught  as 
such.  That  it  is  a  specialty  of  Medicine  is,  we  believe,  the  highest 
claim  that  has  ever  been  made  for  it.  If  this  claim  is  founded 
upon  truth,  what  is  the  legitimate  inference  as  to  how  a  knowledge 
of  it  should  be  acquired.?  Surely  that  it  should  be  taught  and 
learned  in  connection  with  a  Medical  College,  as  are  other  specialties 
of  Medicine.  Men  should  be  qualified  for  the  practice  of  Dentistry 
as  is  the  surgeon,  aurist  or  oculist  —  upon  the  broad  basis  of  a 
general  knowledge  of  Medicine.  It  may  be  said  that  our  colleges 
and  universities  are  not  prepared  to  teach  our  specialty.  So  much 
the  worse  for  them  ;  so  much  greater  the  discredit  to  our  institutions. 
Let  them  prepare  themselves  for  this  duty,  and  meet  the  solemn 
demands  of  humanity.  Let  a  department  of  Dentistry  be  added  to 
so  many  of  our  universities  as  will  meet  the  demand,  and  then  let 
degrees  be  conferred  upon  general  merit  rather  than  upon  special 
attainments.  Let  us  see,  in  our  annual  announcements,  no  such 
word  as  "optional"  after  Anatomy  —  but-  let  all  our  institutions 
which  propose  to  qualify  men  for  the  practice  of  Dentistry  clearly 
set  forth  the  idea  that  it  is  a  specialty  of  Medicine,  and  must  be 
based  upon  a  thorough  knowledge  of  anatomy  and  physiology;  that 
these,  with  other  collateral  sciences,  constitute  the  foundation  upon 
which  Dentistry  as  well  as  Medicine  must  be  practiced;  otherwise 
it  is  the  merest  charlatanism.  It  will  not  do  to  say  that  in  our 
medical  colleges  an  improper  direction  or  application  is  often 
given  to  the  truth  of  science  —  a  general  and  not  a  special  applica- 
tion. We  tell  you  that  the  student  who  is  incapable  of  applying 
general  principles  to  his  specialty  is  unfit  to  be  a  dentist,  unworthy 
of  a  degree,  and  should  be  rejected  for  want  of  capacity. 

We  would  therefore  recommend  that,  whenever  practicable,  our 
universities  should  have  a  Dental  Department.  That  the  course 
in  histology,  anatomy,  physiology,  etc.,  should  be  as  long  and  as 
thorough  as  is  required  of  any  class  of  students,  before  graduation  ; 
and  that  the  final  examination  should  correspond  with  such  teaching. 
This  is  the  point  where  we  think  the  great  evil  of  superficial  at- 
tainment begins  with  dentists. 

The  writer  of  this  short  and  imperfect  article  has  held  sub- 
stantially the  above  views  for  more  than  a  quarter  of  a  century,  and 
over  twenty  years  ago  sought  most  earnestly  to  ingraft  them  on  at 
least  one  of  the  then  prosperous  universities  of  his  adopted  State. 
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ON 
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By  E.  J.  WAYE,  A  Member  of  the  Committee. 


UPON  Dental  Education,  strictly  speaking,  I  have  no  report 
to  offer.  My  subject  is  one,  however,  which  it  is  believed 
may  be  made  to  exert  upon  it  an  influence  so  salutary  as  to  com- 
mend it  to  careful  consideration.  I  refer  to  laws  regulating  practice 
and  fixing  the  standard  of  Dental  Education. 

Two  years  ago,  Dr.  C.  E.  Francis,  in  a  report  read  before  you, 
made  use  of  the  following  expressive  language : 

"  So  long  as  a  host  of  illiterate  characters  or  bungling  empirics 
drag  heavily  at  our  skirts,  hampering  and  tinkering  in  a  manner  as 
discreditable  to  the  profession .  as  damaging  to  their  victimized 
patients,  so  long  must  we,  as  a  body,  expect  to  share  the  odium 
that  must  naturally  fall  upon  their  heads. 

"We  think  a  strong  effort  should  be  made  to  rid  the  profession 
of  this  incubus  —  this  dead,  worse  than  useless  weight." 

"We  hope  the  time  is  not  far  distant  when  every  State  in  the 
Union  will  secure  safety  to  its  citizens,  by  enacting  a  rigid  Dental 
Law,  requiring  every  practicing  dentist  to  show  evidence  of  his 
ability  and  fitness  to  practice  dentistry  upon  sound  principles, 
combined  with  proper  manipulative  skill." 

These  words  express  the  feeling  of  most  of  the  best  men  in  the 
profession,  I  suppose,  both  as  to  the  existing  evil  and  its  remedy ;  I 
need  not,  therefore,  enlarge  upon  what  is  so  generally  understood  — 
the  abuses  of  dental  practice,  and  the  necessity  of  reform.  As  for 
the  remedy,  few,  I  presume,  will  differ  from  Dr.  Francis  in  his 
prescription  of  a  "rigid  Dental  Law." 
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Assuming,  then,  that  legislation  is  the  best  mode  of  action,  we 
come  to  consider  what  the  law  should  be  which  will  best  subserve 
the  interest  of  both  the  community  and  the  Dentist. 

I  conceive  that  any  law  which  requires  of  the  Dentist  a  certain 
amount  of  education,  which  he  does  not  already  possess,  must 
necessarily  be  prospective  in  its  operation ;  that  is  to  say,  that  time 
to  acquire  what  is  not  already  learned  must  be  allowed.  This 
is  ec^uity;  and  unless  we  desire  to  thrust  out  of  the  profession  a 
class  of  men  who  in  many  essentials  are  among  the  best  in  it,  such 
provisions  must  be  made.  It  is  not  always  the  men  who  have  re- 
ceived a  collegiate  education,  and  a  diploma,  who  are  in  reality 
the  most  successful  dentists,  or  the  most  worthy  and  high-minded 
men. 

Many  who  know  very  much  less  than  they  should  of  anatomy, 
physiology  or  pathology,  are  in  all  the  practical  operations  of  the 
office  and  laboratory,  quite  the  superiors  of  some  who  in  the 
extent  and  thoroughness  of  theoretical  knowledge  far  surpass 
them.  These  studied  in  the  dear  but  reliable  school  of  experi- 
ence and  observation,  perhaps  the  only  one  open  to  them  at  the 
time ;  and  though  their  knowledge  is  circumscribed,  it  is  both 
practical  and  thorough,  and  forms  an  excellent  foundation,  where- 
on to  build  a  superstructure.  There  are  many  such  in  every 
State,  and  they  should  be  made  to  understand  that  law  is  not 
designed  to  drive  them  from  the  profession,  but  to  elevate  and 
protect  them  in  it. 

The  Dental  Law  of  Ohio,  as  originally  enacted,  was,  in  most 
respects,  perhaps  as  well  adapted  to  effect  the  desired  reform  as 
any  yet  devised.  Its  provisions  were  briefly  these :  a  board  of 
examiners  chosen  from  and  by  the  State  Dental  Society,  with 
power  to  grant  certificates  to  such  as  passed  a  satisfactory  ex- 
amination, and  to  refuse  all  others.  Such  certificate  or  a  diploma 
from  some  Dental  College  of  respectability,  making  the  holder 
eligible  to  practice  in  Ohio.  All  others  were  prohibited  under 
penalty  of  a  fine  of  not  less  than  fifty  nor  more  than  two  hundred 
dollars  for  each  offense. 

Four  years  were  granted  wherein  to  prepare  for  such  examina- 
tion, during  which  time  all  were  allowed  to  practice  unmolested, 
and  none  were  obliged  to  appear  before  the  Board  until  the  ex- 
piration of  the  allotted  time. 
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Herein,  it  is  believed,  was  the  grand  mistake  which  rendered 
the  law  during  the  whole  four  years  practically  inoperative,  and 
which  resulted,  at  the  end  of  that  time,  in  an  amendment  by 
which  its  influence  for  good  was  seriously  impaired,  though  not 
rendered  wholly  nugatory. 

This  amendment  makes  five  years'  practice  equivalent  to  a 
certificate  from  the  Board,  or  a  diploma  from  a  Dental  College. 

As  amended,  it  is  unfair  in  its  operation,  requiring  of  the  young 
man  entering  the  profession,  a  thorough  course  of  office  study  and 
tutelage,  two  full  courses  of  lectures,  and  a  diploma  from  a  Dental 
College  of  good  standing;  while  it  permits  any  man  to  remain  in 
the  profession,  who  for  five  years  previous  to  its  passage  had  been 
in  actual  practice,  though  each  day  of  that  period  he  had  been  an 
empiric,  a  fraud,  and  an  injury  to  the  community. 

Thus  the  law  became  purely  preventive,  and  not  truly  equitable. 
Now,  suppose  that  provision  of  the  law  to  be  modified  in  this  manner : 
grant  three  years  wherein  to  acquire  the  knowledge  requisite  for  a 
certificate;  but  bring  all  before  the  Board  at  once. 

Where  men  fail,  (and  many  will,)  make  it  the  duty  of  the  Board 
to  designate  wherein,  granting  such  time  as  in  its  judgment  seems 
necessary  —  say  one  year  —  and  permitting  them  to  practice  in  the 
interim.  That  period  expired,  let  them  be  again  examined.  If  they 
have  made  progress,  but  are  still  below  the  standard,  encourage 
and  grant  further  time.  Continue  this  for  the  prescribed  period 
under  the  law,  and  how  many,  think  you,  who  deserve  to  remain  in 
the  profession,  would  be  found  outside  ? 

Under  this  provision  the  board  of  examiners  becomes  also  a 
board  of  educators,  and  they  should  be  composed  of  men  who  are^ 
or,  at  least,  are  competent  to  be  such.  Conducted  in  this  manner, 
the  examination  is  robbed  of  half  its  terrors.  It  is  no  longer  a 
relentless  Inquisition,  propounding  perplexing  questions  upon  ab- 
struse subjects,  whereof  the  confused  applicant,  having  no  previous 
knowledge,  might  have  no  means  of  finding  the  required  answers, 
failure  in  which  subjected  him  to  an  ignominious  expulsion  from 
practice;  thus  reversing  college  precedent  (study  and  lectures  first, 
examination  afterward),  which  is  both  unjust  and  unreasonable. 

Any  law,  however  mild,  which  will  remedy  the  evil,  must  drive 
out  of  the  profession  many  who  now  thrive  within  it.  This  class 
will  be  the  law's  most  virulent  enemies.    Is  it  not  important,  then. 
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that  the  law  be  so  framed  that  the  influence  and  co-operation  of  the 
really  worthy  may  be  secured  in  its  favor?  Either  this  or  some 
kindred  measure  must  be  adopted,  or  a  certain  amount  of  experi- 
ence in  practice  be  accepted  in  its  stead ;  and  no  amount  of  igno- 
rant and  reckless  practice  ought  of  itself  to  entitle  a  man  to  remain 
in  the  profession,  or  be  accepted  in  lieu  of  knowledge. 

We  must  have  guaranty  of  reform;  and  reformation  implies 
study,  and  study  requires  time.  Gentlemen,  if  a  Dental  Law  be  a 
necessity,  then,  to  accomplish  the  good  intended,  it  must  be  so 
framed  that  its  execution  wrongs  no  man,  but  rather  confers  upon 
all,  both  community  and  the  Dentist,  permanent  good. 

Such  an  enactment,  to  be  most  eff'ective,  should  not  be  the  law 
of  a  single  State.  Uniformity  in  this  instance  would  be  an  increase 
of  power.  As  in  Dental  Ethics,  until  this  Association  elaborated 
and  published  its  celebrated  code,  now  almost  universally  adopted 
throughout  the  Union,  nothing  definite  and  pronounced  of  good 
resulted,  though  nearly  every  society  held  one  of  some  kind. 

So,  it  seems  to  me,  it  may  prove  as  to  a  Dental  Law ;  and  it  is 
respectfully  submitted  whether,  on  the  part  of  the  American  Dental 
Association,  (the  highest  authority  in  its  specialty  in  the  land,)  it 
were  not  a  wise  policy  to  devise  such  a  law  as  in  its  wisdom  it 
deems  will  best  subserve  the  interest  of  both  the  profession  and 
the  people ;  to  the  end  that  being  adopted  by  every  State  it  may  secure 
that  uniformity  of  law  and  unity  of  action  which  is  so  powerful  an 
element  of  success. 


REPORT  OF  THE  COMMITTEE 


ON 


Dental  Literature. 


OME  months  ago  arrangements  were  perfected  between  the 


>s3  members  of  this  Committee,  whereby  it  was  expected  that  a 
full  and  comprehensive  report  would  at  this  time  have  been  pre- 
sented. But  the  member  who  was  to  have  reported  upon  new 
books,  having  subsequently  decided  upon  a  visit  abroad  for  the 
benefit  of  his  health,  felt  compelled  to  decline  to  serve,  and  the 
duty  consequently  fell  upon  your  Chairman.  This  change  was 
made  so  recently  that  it  was  impossible  for  this  branch  of  your 
Committee  to  give  sufficient  time  to  the  work,  which  was  needed 
to  enable  them  to  properly  fulfill  their  duty;  so  that,  except  so  far 
as  the  periodical  literature  is  concerned,  this  report  cannot  pre- 
tend to  be  sufficiently  full  or  comprehensive.  The  endeavor  will 
be  made,  however,  to  glance  over  the  field,  and  at  least  not  to  do 
injustice  to  such  works  as  may  be  here  considered. 

The  period  of  time  over  which  this  report  should  extend  — 
from  187 1  to  the  present  —  is  a  very  marked  one  in  the  history  of 
the  literature  of  our  profession.  During  this  time  a  greater  num- 
ber of  works  have  been  published  probably  than  in  any  preced- 
ing ten  years,  and  works  of  a  much  more  valuable  and  scientific 
character.  Thus  we  have  the  second  edition  of  "  Tomes'  Dental 
Surgery;"  the  second  edition  of  "Garretson's  Oral  Surgery;" 
"The  Pathology  of  the  Teeth,"  by  Prof.  Wedl ;  "  Dental  Caries 
and  its  Causes,"  by  Drs.  Leber  and  Rottenstein,  and  "  Treatment 
and  Prevention  of  Decay  of  Teeth,"  by  Dr.  R.  Arthur. 

"  Tomes'  Dental  Surgery,  second  edition,  by  John  Tomes,  F. 


By  GEO.  H.  GUSHING,  Chairman. 
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R.  S.,  and  Charles  S.  Tomes,  M.  A." — This  volume,  in  its  revision 
and  enlargement,  has  for  its  author,  it  is  presumed,  only  Mr. 
Charles  S.  Tomes. 

In  the  preface  to  the  second  edition  we  are  informed  that 
^'  though  large  additions  to  the  text  have  been  made,  yet  the  bulk 
of  the  volume  has  been  kept  within  convenient  limits  by  a  slight 
reduction  in  the  size  of  the  print.  That  those  portions  of  the 
book  which  are  devoted  to  the  description  of  neuralgia,  dentiger- 
ous  cysts,  odontomes,  secondary  affections  resulting  from  the  irri- 
tation set  up  by  dental  disease,  as  well  as  many  other  shorter 
sections,  are  entirely  new ;  and  nearly  sixty  fresh  illustrations  have 
been  added.  The  description  of  dental  caries,  with  the  exception 
of  some  slight  additions  and  alterations,  remains  much  the  same  as 
in  the  first  edition ;  but  a  fuller  discussion  of  the  whole  subject 
has  been  added,  in  the  form  of  a"n  appendix,  in  which  a  summary 
of  the  conclusions  to  be  drawn  from  recent  investigations  will  be 
found." 

It  is  needless  to  refer  to  the  general  character  of  this  work, 
which  in  its  first  edition  occupied  perhaps  the  highest  place  in 
our  literature ;  and  in  commenting  upon  the  second  edition  your 
Committee  would  state,  that  they  have  looked  through  the  book 
carefully,  and  have  read,  with  greater  care,  the  sections  which  are 
entirely  new.  Copious  additions  are  made  throughout  the  work 
to  the  original,  bringing  it  down  to  the  present  time,  with  a  record 
of  the  best  and  most  scientific  theories  and  practices  yet  pro- 
duced. The  section  on  Neuralgia  is  a  very  valuable  addition  to 
the  work,  and  presents  the  subject  in  a  fuller  and  clearer  man- 
ner perhaps  than  any  other  publication  has  heretofore  done.  In 
the  discussion  of  the  causes  of  neuralgia  of  the  fifth  pair  of  nerves 
it  is  clearly  established  that  diseased  teeth  are  by  far  the  most 
frequent,  even  in  a  large  majority  of  those  cases  which,  by  the 
generality  of  writers  on  this  subject,  are  referred  to  other  causes. 
Our  attention,  as  practicing  dentists,  is  especially  challenged  by  this 
chapter,  by  reason  of  its  direct  bearing  upon  our  daily  practice. 
The  chapters  upon  dentigerous  cysts,  odontomes  and  secondary 
affections  resulting  from  the  irritation  set  up  by  dental  disease,  are 
equally  well  written,  and  add  largely  to  the  value  and  interest  of 
the  work.  The  appendix  is  a  very  excellent  resume  of  the  more 
recent  investigations  touching  the  pathology  and  etiology  of  dental 
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caries.  The  conclusions  of  the  author,  drawn  from  these,  is  thus 
summarized :  "  The  following  conclusions  seein  to  be  most  nearly 
in  accordance  with  the  preceding  facts,  viz. :  That  caries  is  an 
effect  of  external  causes,  in  which  so-called  '  vital '  forces  play  no 
part;  that  it  is  due  to  the  solvent  action  of  acids  which  have  been 
generated  by  fermentation  going  on  in  the  mouth,  the  buccal  mucus, 
probably,  having  no  small  share  in  the  matter;  and  when  once  the 
disintegrating  process  is  established  at  some  congenitally  defective 
point,  the  accumulation  of  food  and  secretions  in  the  cavity  will 
intensify  the  mischief  by  furnishing  fresh  supplies  of  acid." 

It  will  be  observed  that  the  author  denies  to  so-called  "  vital  " 
force  any  influence  in  the  matter.  Your  Committee  are  of  the 
opinion  that  some  weight  might  justly  be  allowed  to  the  theory  of 
a  greater  or  less  power  of  resistance  to  destructive  agents  as  being 
inherent  in  the  teeth,  which  might  be  designated  "  vital  "  force,  for 
want  of  a  better  term ;  and  they  think  that  many  facts  might  be 
adduced  in  support  of  this  theory,  quite  as  strong  in  their  evi- 
dence as  many  of  those  which  led  the  author  to  his  conclusions. 

The  new  matter  which  has  been  added  to  this  work  shows  the 
author's  familiarity  with  the  best  authorities,  as  well  as  the  evi- 
dence of  his  own  careful  researches  and  investigations,  and  of  his 
thoughtful  conclusions. 

It  is  written  in  a  clear  and  concise  style,  free  from  arrogance, 
giving  due  credit  to  other  observers  and  authors,  but  expressing 
the  convictions  of  the  writer  with  firmness  and  confidence,  and 
generally  giving  logical  reasons  for  such  conclusions.  Of  course  it 
would  hardly  be  possible  for  a  work  of  this  kind  to  be  written  that 
should  not  be  open  to  criticism,  in  some  minor  points  at  least ;  and 
doubtless  many  American  readers  would  find  some  faults  which 
would  not  appear  to  the  English  or  Continental  student.  Thus, 
while  in  his  additions  to  the  department  of  Operative  Dentistry  he 
makes  mention  of  the  use  of  oxychloride  of  zinc,  as  a  capping  for 
exposed  pulps,  he  evidently  does  not  give  this  method  of  treatment 
the  prominent  place  to  which  a  large  number  of  leading  American 
practitioners  would  doubtless  deem  it  entitled.  And  so  with  re- 
gard to  new  methods  of  operating,  which  are  considered  of  great 
importance  and  value  in  this  country,  he  either  notices  them  but 
briefly  or  not  at  all. 

Your  Committee  noticed  one  thing  with  regret,  which  was,  a 
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seeming  disinclination  to  give  credit  to  American  inventors  or 
authors.  Thus,  in  speaking  of  the  mallet,  he  gives  the  credit  to 
the  Americans  for  bringing  this  valuable  assistant  into  every-day 
practice,  though  not  for  originating  its  use,  as  we  are  told  in  a  foot- 
note that  "  Dr.  Hoffman,  of  Margate,  was  many  years  ago  in  the 
habit  of  consolidating  the  gold  by  malleting;"  while  in  speaking 
of  the  "  rubber  dam  "  no  reference  is  made  to  the  originator,  or 
even  to  the  country  that  gave  it  birth.  This  is  the  more  notice- 
able, because  he  evidently  appreciates  the  greater  importance  and 
value  of  the  rubber  dam,  as  compared  with  the  use  of  the  mallet. 
It  is  more  noticeable,  too,  by  reason  of  the  evidence  of  fairness 
throughout  the  work,  as  to  giving  credit  generally  where  it  is 
due.  We  have  no  idea  that  this  was  an  intentional  slight,  but  it 
could  not  fail  to  attract  the  attention  of  the  American  reader, 
because  of  the  very  great  importance  which  American  practitioners 
place  upon  the  rubber  dam. 

As  a  book  of  reference  it  is  faulty  in  its  arrangement,  not  being 
sufficiently  divided  into  chapters,  with  prominent  headings,  which 
would  at  once  inform  the  reader  where  to  look  for  the  discussion 
of  any  particular  subject. 

Yet  notwithstanding  these  defects,  the  new  edition  of  Tomes' 
"  Dental  Surgery  "  must  hold  the  place  in  the  highest  rank  among 
our  text-books  of  to-day  that  the  original  formerly  occupied,  and 
should  be  read  by  every  dental  and  medical  practitioner  who  would 
keep  himself  fully  up  to  the  progress  of  the  age. 

"A  System  of  Oral  Surgery ;  being  a  consideration  of  the  Dis- 
eases and  Surgery  of  the  Mouth,  Jaws,  and  Associate  Parts.  By 
Jas.  E.  Garretson,  M.  D.,  D.  D.  S." — 

In  the  preface  to  this,  the  second  edition  of  the  work,  the 
author  says  :  "  The  present  volume  has  been  entitled  a  system ;  a 
system  the  author  has  exerted  himself  to  make  it,  step  by  step, 
from  the  elements  of  the  subject —  from  the  first  departures  from 
normal  life  —  attempt  has  been  made  to  follow  the  various  condi- 
tions to  and  through  their  profoundest  complications.  During  the 
writing  of  the  book  the  author  has  had  continuously  in  mind  the 
recognition  of  the  important  fact  that  in  no  department  of  medical 
science  has  there  existed  a  hiatus  such  as  that  found  to-day 
between  General  Surgery  and  Dentistry, —  a  lacking  span,  truly,  in 
the  bridge  of  practice.    *    *    *    To  bridge  this  gap  by  supply- 
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ing  the  lacking  span  is  the  highest  ambition,  as  it  has  been  the 
ahnost  life-long  labor,  of  the  author." 

The  first  half  of  this  work  is  devoted  to  a  system  of  "  Dental 
Surgery,"  in  its  restricted  sense.  This  has  been  carefully  exam- 
ined;  and  though  your  Committee  fail  to  find  that  it  commends 
itself  to  the  dental  practitioner  by  any  general  merit  not  possessed 
by  other  works  on  this  subject,  yet  it  is  desired  to  call  attention  to 
a  meritorious  feature  not  pertaining  to  most  other  works  of  this 
nature.  Reference  is  here  made  to  the  fullness  with  which  Dr.  Jack's 
method  of  filling  with  matrices  is  treated,  and  also  to  the  elaborate 
descriptions  and  instructions  given  concerning  the  application  of 
the  rubber  dam. 

In  treating  of  details  of  practice  of  as  great  importance  as  these 
referred  to,  text-books  cannot  be  too  explicit  in  describing  the  best 
methods  of  manipulating,  for  the  benefit  of  the  student. 

Two  other  points  attracted  the  attention  of  your  Committee. 
The  first  is,  the  announcement  of  an  entirely  new  theory  regard- 
ing the  development  of  the  teeth,  having  nothing  in  common  with 
those  heretofore  advanced.  Of  the  merits  of  this  theory  it  is  not 
proposed  to  offer  an  opinion,  as  the  author  gives  no  premises  upon 
which  he  bases  his  conclusions.  The  second  point  is,  the  promi- 
nence which  is  given  to  so-called  "  vital  "  force,  in  connection  with 
dental  caries. 

He  says :  "  That  the  teeth  in  their  formative  state  partake  of 
the  healthy  or  unhealthy  condition  of  the  system  at  large,  all  ob- 
servers admit.  But  here,  unfortunately,  the  matter  has  been  left, 
most  practitioners  acting  on  the  premise  that  such  impressions  are 
never  to  be  altered.  At  such  a  conclusion  it  is  impossible  not  to 
express  surprise.  Who,  in  his  own  person,  or  in  the  persons  of 
friends,  has  not  remarked  the  varying  conditions  of  the  health 
of  the  teeth  ?  Up  to  the  age  of  sixteen  I  was  myself  a  martyr  to 
toothache ;  yet  about  that  period  a  change  occurred,  since  which 
time  I  have  had  no  trouble.  Similar  instances  exist  in  profusion, 
and  yet  the  lesson  seems  unheeded.  There  is  a  constitutional  treat- 
ment for  the  carious  tooth  as  there  is  for  the  carious  maxilla,  and 
from  a  common  stand-point  are  the  diseases  of  both  to  be  viewed. 
*  *  *  *  Integrity  of  the  teeth  depends  on  two  general  condi- 
tions :  inherent  vital  resistive  power,  and  the  absence  of  irritating 
influences.  A  tooth  may,  in  its  vital  relations,  be  just  strong 
12 
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•enough  to  resist  external  forces  brought  to  bear  against  it,  if  in  its 
•construction  there  is  no  mechanical  imperfection.  It  may,  even 
with  imperfections,  be  able  to  resist  temporary  injurious  impres- 
sions. The  vitality  of  a  tooth  can  be  elevated  as  the  vitality  of  a 
lung  is  increased.  The  study  of  the  vitality  of  a  tooth,  and  the 
study  of  its  adverse  influences,  is  the  study  of  vitality  and  the 
expression  of  irritation  anywhere.  The  treatment  of  dental  caries 
is  both  medicinal  and  operative. 

This  seems  to  be  a  more  comprehensive  view  of  the  etiology 
-of  caries  than  generally  appears  in  our  text-books,  and,  your  Com- 
mittee think,  more  nearly  approaches  the  truth  regarding  the 
matter.  The  remainder  of  the  work  is  devoted  to  the  diseases 
and  surgical  treatment  of  the  oral  cavity,  exclusive  of  the  teeth. 
This  part  of  the  work  it  has  been  impossible  for  your  Committee 
to  fairly  review,  but  from  what  could  be  learned  from  early  reviews 
of  the  book,  and  from  the  opinions  expressed  by  leading  members 
of  the  profession,  the  conclusion  has  been  reached  that  although 
some  of  the  doctrines  advanced  by  the  author  might  meet  with 
severe  criticism,  the  work  as  a  whole  will  prove  valuable  as  a  prac- 
tical guide  in  very  many  cases.  Great  credit  certainly  is  due  to 
the  author  for  his  endeavor  to  "  bridge  the  gap  which  has  always 
existed  between  General  Surgery  and  Dentistry;"  and  that  his 
efforts  have  been  crowned  with  partial  success,  at  least,  there  can 
be  no  doubt. 

If  the  present  edition  fails  to  fully  satisfy  the  demand,  it  is  to 
be  hoped  and  presumed  that  the  author  will  at  no  very  distant  day 
issue  another  edition  which  shall  supply  all  that  is  now  wanting. 

*'  The  Pathology  of  the  teeth,  by  Carl  Wedl,  Professor  of  His- 
tology in  the  University  of  Vienna  (translated  by  W.  E.  Boardman, 
M.D.,  with  notes  by  T.  B.  Hitchcock,  M.D.,  D.M.D.)"— 

The  report  of  this  Committee  offered  at  White  Sulphur  Springs 
two  years  ago,  made  some  reference  to  the  above-named  work, 
prior  to  its  translation.  In  addition  to  what  was  then  said,  your 
Committee  cannot  do  better  than  to  quote  from  the  notice  of  the 
work  by  Dr.  Judd,  which  appeared  in  the  Missouri  Dental 
Journal"  of  November,  1872,  as  fully  expressing  the  Committee's 
more  matured  judgment. 

Dr.  Judd  says :  "  The  work  is  upon  a  branch  of  study  which 
lias  been  too  much  neglected  by  the  dental  profession,  and  is  of  too 
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much  importance  to  be  passed  over  with  a  hasty  notice.  As  regards 
its  scientific  character,  it  is  probably  equal  to  '  Tomes'  Dental 
Surgery,'  which  has  heretofore  held  a  position  which,  in  this  respect, 
had  been  attained  by  no  other  work  upon  our  specialty.  One  fact 
must  be  kept  in  mind  in  considering  this  work :  It  is  not  the  work 
of  a  practical  dentist,  but  he  states  that  it  was  his  endeavor  '  inva- 
riably to  keep  in  mind  the  requirements  of  the  dentist,'  and  in 
many  of  the  labors  and  experiments  which  were  necessary  for  the 
accomplishment  of  the  work  he  was  assisted  by  dental  practi- 
tioners. 

"  The  first  part  of  the  work  is  devoted  to  anatomy  and  physiology 
principally.  The  histological  characteristics  of  the  teeth,  gums, 
and  periosteal  structures  receiving  considerable  attention,  as  well 
as  their  histogenetic  peculiarities.  The  description  of  the  devel- 
opment of  the  teeth  is  not  so  clear  as  Waldeyer's,  though  both 
quote  from  Tomes  and  Marcusen,  as  well  as  Kolliker  and  other 
authors,  and  in  their  principal  points  do  not  disagree  very  widely. 
Waldeyer,  however,  is  much  more  prolix  and  minute  in  his  de- 
scription of  this  process  than  Wedl,  though  the  latter,  we  think,  is 
sufficiently  explicit  to  serve  his  special  purposes. 

"  In  the  second  part  the  irregularities  of  the  teeth  receive  the 
first  attention.  These  are  treated  of  under  the  heads  of  irregu- 
larities in  size,  number,  arrangement,  position  and  structure.  Under 
the  latter  head,  the  influence  of  hereditary  syphilis  upon  the  struct- 
ure of  the  teeth  is  discussed  at  considerable  length. 

"  Inflammation  of  the  pulp,  gums,  periosteal  structures,  and  caries 
of  the  teeth,  are  treated  with  much  care,  and  there  is  abundant 
evidence  of  study  and  investigation  throughout  the  work.  The 
scientific  character  of  the  work  is  in  striking  contrast  with  the 
majority  of  those  which  have  heretofore  appeared  upon  any  subject 
immediately  connected  with  the  specialty  of  dentistry,  whilst  it  is 
the  only  one  which  has  been  particularly  devoted  to  the  pathology 
of  the  teeth. 

"The  chapter  upon  the  theory  of  caries,  translated  by  Dr.  Koch, 
of  Chicago,  we  published  several  months  since  in  this  journal,  and 
it  can  speak  for  itself  as  to  the  views  of  the  author  upon  this  subject. 
The  chapter  upon  new  formations  is  prolix  and  exhaustive,  giving 
the  most  precise  and  reliable  description  of  the  dentinifications  and 
ossifications  of  the  dental  pulp  which  we  have  met  with.  Exostoses 


172 


AMERICAN   DENTAL  ASSOCIATION. 


of  the  roots  are  also  treated  of  with  like  ability.  Cysts  of  the 
jaws,  or,  as  they  have  been  called,  cystic  tumors  of  the  jaws,  receive 
but  little  attention.  They  are  rather  rare,  and  little  is  known  in 
relation  to  their  cause,  and  the  treatment  of  these  cystic  formations 
differs  considerably  among  different  practitioners.  We  have  seen 
one  clearly  marked  case  in  a  child  of  three  years. 

In  speaking  of  the  'green  deposit,'  or  green  stain  found  upon 
the  incisors,  following  the  lunated  margin  of  the  gums,  he  says,  it 
'cannot  be  washed  off  in  water,  nor  wiped  oft',  but  must  be  scraped 
oft"  with  a  sharp  knife,  when  the  enamel  will  be  found  bright  and 
intact.'  He  says,  also,  'I  have  never  observed  a  penetration  of 
the  green  granular  mass  into  the  peripheral  enamel  layer.' 

"  This,  we  imagine,  would  not  accord  with  the  experience  of  most 
dental  practitioners  who  have  given  this  subject  special  attention. 
The  author's  explanation  of  the  formation  of  tartar,  which  he 
states  '  is  formed  in  greater  abundance  upon  the  facial  surface  of 
the  upper  bicuspids  and  molars,'  and  which  he  accounts  for  by 
'  the  fact  that  Steno's  duct  opens  directly  opposite  the  second 
BICUSPID,'  will  need  some  revision. 

"  The  chapter  upon  the  neuroses  treats  at  length  upon  the  causes 
of  dental  neuralgia ;  and  some  theories  are  propounded  which  will 
require  more  testimony  in  their  favor  than  has  yet  been  adduced, 
before  they  will  be  generally  adopted  by  the  profession  —  though 
upon  this  subject  this  author  is  much  more  philosophical,  and  we 
imagine  much  nearer  correct,  than  Anstie,  with  his  startling  hy- 
pothesis regarding  the  atrophies  of  the  spinal  nerves.  One  poin  t 
deserves  special  attention  :  He  considers  the  extraction  of  teeth 
as  a  special  exciting  cause  of  neuralgia.  Gross  has  reported  several 
cases  where  severe  neuralgias  had  their  origin  in  the  alveolar  pro- 
cess when  teeth  had  been  extracted,  and  which  were  cured  by 
cutting  out  the  portion  of  the  process  where  the  pain  originated. 
We  can  easily  imagine  that  nerve  fibers  may  be  compressed  by  the 
contraction  which  takes  place  in  cicatricial  tissues,  but  these  cases 
are  undoubtedly  rare.  The  author  also  says  that,  '  after  the  am- 
putation of  limbs,  sensitive  nerve-tubes  sometimes  grow  in  large 
numbers  from  the  ends  of  the  divided  nerves,'  and  he  thinks  an 
analogous  process  may  take  place  after  the  extraction  of  teeth 
which  might  produce  a  neuralgia.  We  are  aware  that  neuromata 
also  develop  upon  the  ends  of  divided  nerves,  and  give  rise  to  neu- 
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ralgic  affections ;  but  the  neuralgias  arising  from  all  of  these  causes 
are  undoubtedly  much  less  frequent  than  those  which  arise  from 
the  irritation  produced  by  fangs  and  teeth,  which  are  nearly  or 
-quite  deprived  of  their  vitality,  remaining  in  the  gums  or  in  their 
•sockets.  Many  interesting  questions  are  discussed  in  this  work, 
and  generally  with  marked  ability.  It  is  well  worth  the  attention 
of  the  profession,  as  it  is  by  far  the  most  valuable  addition  to  our 
dental  literature  which  has  appeared  for  many  years." 

The  annotations  of  Dr.  Hitchcock  are  very  brief,  but  valuable, 
and  it  is  to  be  regretted  that  he  did  not  make  more  of  them. 

"  Dental  Caries,  and  its  Causes  ;  an  investigation  into  the  influ- 
ence of  fungi  in  the  destruction  of  the  teeth.  By  Drs.  Leber  and 
Rottenstein  (translated  by  Thomas  H.  Chandler,  D.M.D.)" — 

This  is  a  work  devoted  to  the  endeavor  to  establish  the  fact  of 
the  prominent  influence  which  Leptothrix  Buccalis  exerts  in  the 
destruction  of  the  teeth  in  so-called  caries.  The  work  is  very 
admirably  written,  and  gives,  undoubtedly,  the  results  of  an  ex- 
tended series  of  observations,  but  fails  to  establish  anything  more 
than  the  fact  that  leptothrix  are  invariably  found  in  connection 
with  carious  dentine,  and  occupying  the  dentinal  tubuli.  The 
demonstration  of  its  active  influence  in  the  process  is  wanting,  but 
the  results  of  these  extended  observations,  so  fairly  stated  as  they 
seem  to  be,  furnish  much  food  for  thought,  and  doubtless  will 
stimulate  other  observers  in  this  direction,  until  the  question  may, 
perhaps,  ere  long  be  definitely  settled. 

This  work  seems  to  attribute  the  so-called  "  green  stain  "  to 
the  leptothrix ;  but  as  the  authors  say  they  have  made  an  exam- 
ination of  but  one  case  of  that  character,  their  observations  need 
to  be  largely  extended,  and  corroborated  by  those  of  other  ob- 
servers, before  we  can  accept  this  theory. 

The  descriptions  of  the  appearance  of  the  various  changes  in 
the  tooth  substance  during  the  progress  of  caries  is  very  clear, 
though  not,  perhaps,  as  good  as  Wedl's.  The  latter  author,  though 
acknowledging  the  presence  of  leptothrix,  does  not  accord  to  it 
that  influence  which  Leber  and  Rottenstein  do.  The  illustrations 
in  this  work  are  very  beautiful,  furnishing  some  of  the  finest  speci- 
mens of  lithography  to  be  found  anywhere.  This  book,  though 
failing  to  demonstrate  fully  its  claim,  must  yet  be  held  as  a  most 
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valuable  contribution  to  our  literature,  and  its  views  must  com- 
mand the  respectful  consideration  of  explorers  in  this  field. 

"  Treatment  and  Prevention  of  Decay  of  the  Teeth.  A  practical 
and  popular  treatise,  by  Robert  Arthur,  M.D.,  D.D.S." — 

It  will  be  impossible  to  give  to  the  work  bearing  the  above  title, 
the  full  consideration  which  the  importance  of  the  subject  it  treats 
of  really  demands,  but  its  chief  features  will  be  referred  to.  The 
work  proposes,  for  our  consideration,  an  entirely  new  system  of 
practice,  as  regards  decay  of  the  teeth  upon  their  proximal  surfaces. 

It  looks  chiefly  to  prevention,  rather  than  to  cure,  and  claims, 
briefly  —  that  all  the  teeth  can  be  preserved  from  decay  upon  their 
proximal  surfaces  by  the  practice  of  this  system. 

This  method  proposes  the  creation  of  artificial  spaces  between 
all  the  teeth,  commencing  with  the  eruption  of  the  first  permanent 
molars ;  which  spaces,  it  is  claimed,  may  be  rendered  permanent 
by  giving  them  the  proper  shapes.  Thus,  for  the  incisors,  the 
spaces  are  to  be  V-shaped,  with  the  broadest  end  of  the  opening 
toward  the  lingual  aspect ;  while  for  the  bicuspids  and  molars  they 
are  to  be  shaped  so  that  there  will  be  a  broad  end  toward  the 
lingual  aspect,  and  also  a  broad  end  at  the  grinding  surface  —  con- 
stituting what  is  called  the  double  V,  or  wedge-shaped  space. 

It  is  not  proposed  to  discuss  at  any  length  the  merits  of  this 
proposed  system,  but  it  may  be  briefly  stated  that  there  is  no  doubt 
that  some  more  efficient  means  for  preserving  the  teeth  than  any 
heretofore  practiced,  is  earnestly  desired  by  the  profession,  and  any 
suggestions  that  lead  in  this  direction  will  be  gladly  accepted  by 
the  profession  at  large.  That  Dr.  Arthur's  views  are  all  sound,  no 
one,  perhaps,  would  at  this  time  afiirra,  but  that  his  plan  is  largely 
based  upon  philosophical  grounds  your  Committee  feel  can  be 
established.  The  testimony  concerning  the  results  of  this  method 
of  treatment  must  necessarily,  at  the  present  time,  be  very  meager, 
and  for  any  evidence  covering  an  extended  period  we  must  rely 
upon  Dr.  Arthur  himself.  Such  testimony  generally  would  not 
have  very  great  weight,  but  there  are  some  facts  concerning  his 
testimony  which,  perhaps,  justify  us  in  giving  more  than  usual  cre- 
dence to  the  author  of  a  new  method,  touching  its  experimental 
workings. 

Dr.  Arthur  tells  us  that  this  system  has  been  the  growth  of 
years  of  study  and  experiment  in  this  direction,  that  he  has  been 
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practicing  thus  for  the  past  twenty-five  years,  and  that  his  expe- 
rience has  justified  him  in  bringing  before  the  public  this  as  a  new 
and  improved  m.ethod.  We  rarely  have  new  things  presented  for 
our  consideration  in  this  way  —  claiming  to  be  backed  by  any  such 
testimony  of  experience  —  and  so  it  must  be  allowed  that  Dr, 
Arthur's  evidence  challenges  our  respectful  consideration  in  no- 
ordinary  degree. 

As  a  literary  or  scientific  work,  the  book  is  full  of  faults,  but  of 
these  we  do  not  propose  to  speak. 

It  is  to  be  regretted  that  the  work  was  published  just  as  it  was  — 
addressed  both  to  the  public  and  the  profession ;  for  while  it  is 
very  doubtful  if  it  will  be  productive  of  any  great  good  in  its 
character  of  a  popular  treatise,  it  is,  at  the  same  time,  very  deficient 
as  a  text-book  for  the  practitioner,  as  to  the  details  of  the  proposed 
system. 

It  is  very  unfortunate  in  its  tone  when  it  refers  to  practitioners 
generally,  and  to  the  advantages  or  otherwise  of  generally  followed 
modes  of  practice.  The  tendency  of  the  work  would  be  to  lead 
the  public  at  large  to  question  the  value  of  the  services  of  any 
man  in  the  profession  except  one,  which  effect  was  doubtless  very 
far  from  what  the  author  intended  or  desired. 

Again,  the  work  seems  to  place  but  a  low  estimate  upon  the 
qualifications  necessary  to  fit  a  man  for  filling  teeth  quite  well 
(page  208),  while  your  Committee  have  come  to  think  that  the 
proper  treating  of  even  the  simplest  cavities  requires  a  more  tharL 
ordinary  degree  of  skill. 

Then,  too,  the  author  seems  to  consider  that  no  special  ability 
or  skill  is  requisite  in  the  pursuit  of  his  method.  He  says  (p.  154),. 
"  All  the  requisite  operations  are  certainly  within  the  capacity  of 
dentists  of  very  moderate  ability." 

Now,  if  these  operations  are  to  be  performed  successfully,  the 
Committee  are  of  the  opinion  that  they  require,  on  the  part  of  the 
operator,  a  degree  of  skill  much  more  than  moderate. 

But  whatever  the  faults  of  the  work,  it  may  claim  the  merit  of 
presenting  to  us  a  system  which  is  founded  upon  seemingly  rea- 
sonable premises,  and  it  deserves  at  our  hands  the  most  careful 
consideration. 

Mention  will  here  be  made  of  an  article  which  was  forwarded 
to  the  Committee,  in  response  to  their  request,  which  was  published 
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in  the  journals  —  the  only  response,  by  the  way,  which  that  request 
elicited  ;  though  the  Committee  have  been  informed,  since  the  writ- 
ing of  this  report,  that  at  least  two  other  books  pertaining  to  our 
specialty  have  just  issued  from  the  press. 

"  Upon  the  Teething  of  Children.  By  Dr.  Adolph  Petermann, 
Frankfort-on-the-Main.  An  extract  from  a  popular  scientific  lecture 
delivered  December  14,  1 871,  in  the  '  Freien  deutschen  Hochstifft.' " 

The  above  is  the  title  of  a  well  written  article  particularly 
addressed  to  mothers,  and  only  commands  our  notice  here  as  sug- 
gesting that  possibly  we  have  a  duty  in  this  same  direction,  from 
the  observance  of  which  much  good  might  arise. 

In  concluding  this  report,  your  Committee  feel  that  this  Associa- 
tion, and  the  profession  generally,  have  much  to  congratulate  them- 
selves upon,  and  still  more  to  hope,  from  the  exhibit  here  made 
regarding  the  productions  of  the  past  two  years.  There  has  been 
nothing  occurring  in  the  history  of  our  profession  so  conclusively 
establishing  the  advancement  of  our  calling  toward  that  place  of 
honor  and  repute  among  the  professions  which  we  hope  and  are 
destined  to  attain ;  and  we  should  be  stimulated  thereby,  each  in 
his  own  sphere,  to  renewed  efforts  for  the  advancement  and  honor 
of  our  chosen  calling. 


REPORT 

ON 

Dental  Literature. 


By  E.  a.  BOGUE,  of  the  Committee. 


IN  making  a  report  on  the  magazine  portion  of  Dental  Litera- 
ture, we  shall  endeavor  to  make  such  a  summary  that  a  more 
comprehensive  idea  may  be  had  of  this  branch  of  the  subject  than 
we  have  been  able  elsewhere  to  obtain. 

To  begin  with,  there  are  7,839  dentists  in  the  L'nited  States, 
about  2,200  in  Canada,  and  nearly  4,000  in  Europe  and  the  larger 
capitals  elsewhere;  a  sum  total  of  about  14,000,  of  whom  10,000 
live  in  America.    Unhappy  Americans  ! 

Among  these  14,000  dentists  there  circulates  a  great  num- 
ber of  periodicals  of  various  degrees  of  excellence  or  otherwise. 
According  to  the  best  information  we  can  obtain,  i  of  these  is  in 
Italian,  2  in  German,  i  in  French,  i  in  Swedish ;  3  are  published 
in  England,  and  4  in  America. 

Of  these  12  prominent  journals,  5  are  independent  of  other 
commercial  transactions — "The  Vierteljahrsschrift,"  published  in 
Germany;  "The  British  Journal,"  "The  Odontological  Society's 
Transactions,"  and  the  "  Monthly  Review,"  published  in  England, 
and  the  "  ^Missouri  Journal,"  published  in  America  —  out  west; 
while  all  the  others,  so  far  as  known,  are  primarily  maintained  for 
the  purpose  of  advertising  some  one's  merchandise  or  practice,  or 
school,  and  would  at  once  be  suspended  were  that  object  removed. 
There  were  certain  other  journals  lately  published,  but  we  have  to 
record  the  suspension  during  the  year  of  three  of  these,  of  which 
two  have  been  for  many  years  established  — "  Der  Zahnarzt," 
"The  Philadelphia  Dental  Times,"  and  "The  Canada  Journal  of 
Dental  Science." 
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On  the  other  hand,  there  have  been  at  least  three  new  journals  ' 
established  —  the  "  Correspondenz  Blatt  ftir  Zahnarzte,"  in  Ger- 
many, and  the  "  Giornale  di  Corrispondenza  pei  Dentiste,"  for 
Italy,  both  published  in  Berlin,  by  Messrs.  Ash  &  Sons,  and  the 
"  Monthly  Review  of  Dental  Surgery,"  published  in  London.  The 
"  Vierteljahrsschrift  fiir  Zahnheilkundt,"  which  is  now  in  its  thir- 
teenth year,  is  the  organ  of  the  Central  Association  of  German 
Dentists,  and  is  a  quarterly  publication ;  it  has  assumed  the  work, 
and  endeavors  to  fill  the  place,  of  "  Der  Zahnarzt,"  which  was  sus- 
pended at  the  end  of  its  twenty-seventh  year.  This  latter  was  a 
monthly  publication. 

The  former  publisher  of  "  Der  Zahnarzt  "  undertakes  the  pub- 
lication of  the  German  quarterly,  at  his  publishing  house  in  Leipsic, 
while  Herr  Baume,  of  Berlin,  undertakes  the  editorial  control,  thus 
making  it  a  purely  literary  venture  on  the  part  of  the  publisher, 
who  is  not  otherwise  interested  in  dental  goods.  This  gives  to 
Germany  one  thoroughly  independent  and  high-toned  journal 
which  is  the  organ  of  an  association  somewhat  like  this  one,  and 
is  sustained  by  its  members. 

The  other  German  "  Journal  of  Correspondence,"  as  well  as  the 
Italian  one  of  the  same  name,  is  published  and  managed,  as  before 
stated,  by  Messrs.  Ash  &  Sons,  of  London,  through  their  branch 
house  in  Berlin,  who  have,  as  a  primary  object  in  publishing  these 
journals,  the  furnishing  of  a  medium  for  their  own  advertisements  of 
dental  goods  to  be  spread  before  the  profession.  The  other  new 
journal  is  published  in  London,  and  is  an  outgrowth  of  the  feeling 
which  is  gradually  permeating  the  minds  of  our  Trans-Atlantic 
brethren,  that  freer  and  fuller  discussion  of  matters  connected 
with  our  specialty  is  essential  to  a  rapid  progress  therein. 

It  will  be  noticed  that  the  proceedings  of  the  American  Dental 
Association  are  not  included  in  the  list  of  periodicals,  any  more 
than  the  proceedings  of  the  State  societies  :  yet  two  of  the  journals 
mentioned  —  the  German  Quarterly  and  the  Odontological  Journal 
of  Great  Britain  —  are  the  organs  and  the  record  of  the  proceedings, 
each  of  a  society,  and  are  among  the  most  valuable  of  the  publica- 
tions which  are  confined  strictly  to  dental  specialties. 

To  return  now  to  the  magazines  of  our  own  country — as  has 
been  already  stated,  the  Philadelphia  Dental  Times  and  Canada 
Journal  have  been  suspended;  there  remain  to  us  the  Missouri 
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Journal,  The  Cosmos,  The  Register,  and  the  American  Journal,  as 
media  of  communication  between  the  members  of  the  profession. 

With  regard  to  the  first-mentioned  journal,  it  seems  to  be  inde- 
pendent of  all  business  interests  that  would  overshadow  or  retard 
the  positive  advance  in  science,  and  knowledge  of  all  useful  kinds 
in  our  profession,  including  the  knowledge  of  how  and  where  to 
get,  on  the  best  possible  terms,  the  materials  needed  for  our  work. 

So  far  as  the  other  three  journals  are  concerned,  they  are  ap- 
parently published  with  the  design  of  causing  their  literary  matter 
to  carry  the  advertisements,  which  is  the  essential  thing  to  their 
respective  publishers. 

One,  at  least,  of  these  magazines  declines  to  publish  the  adver- 
tisements of  rival  firms  at  any  price ;  hence  we  are  now  threatened 
with  the  establishment  of  two  more  so-called  dental  journals, 
which  will  be  published,  if  at  all,  primarily  in  the  interest  of  manu- 
facturers having  wares  to  sell;  and  therefore  cannot  be  expected, 
any  more  than  those  already  established,  to  take  the  high  pro- 
fessional ground  that  ought  to  be  occupied  by  a  scientific  journal. 

It  is  a  noticeable  fact  that  since  the  days  of  the  old  series  of 
"  The  American  Journal  of  Dental  Science,"  dental  literature  in  this 
country,  as  represented  by  the  bulk  of  magazine  articles,  has  been 
at  a  low  ebb,  many  of  the  men  of  the  highest  ability  and  most 
extended  experience  having  withdrawn  themselves  almost  com- 
pletely from  contributions  to  our  science  through  these  vehicles. 

It  is  a  well-known  fact  that  any  dealer  in  dental  goods,  pub- 
lishing a  magazine,  is  liable  to  lose  a  customer  if  he  declines  to 
publish  an  article  sent  him,  no  matter  how  crude,  illy  constructed, 
or  ungrammatical  it  may  be.  If  the  magazine  is  published  by  a 
college,  conducted  as  most  of  those  institutions  now  are,  the  fear 
of  losing  a  student,  or  the  influence  of  a  former  student,  would  be 
equally  operative  in  case  communications  of  a  similar  nature  are 
rejected,  and  we  cannot  blame  business  men  for  conducting  their 
business  operations  strictly  with  an  eye  to  the  largest  pecuniary 
returns. 

Turning  now,  for  a  moment,  to  the  other  side  of  this  question, 
it  cannot  be  denied  that  much  labor  and  care  have  been  expended 
to  make  these  magazines  worthy  of  being  read,  and  to  enhance 
their  value  as  literary  productions ;  but  in  the  very  nature  of  the 
case  it  has  been  impossible  to  produce  the  best  results. 
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Very  many  gentlemen,  capable  of  instructing  us  each  in  his  own 
special  department  of  study,  decline  to  give  their  best  efforts  to 
any  of  these  ephemeral  publications,  but  furnish  articles  of  sterling 
merit  for  the  meetings  of  the  various  societies  which  are  oftentimes 
copied  far  and  wide  ;  and  it  gives  us  pleasure,  in  this  connection,  to 
step  out  of  our  way  to  notice  the  published  Proceedings  of  the 
Illinois  and  Iowa  State  Societies,  which,  within  the  last  two  years, 
have  contained  as  much  valuable  original  matter  as,  perhaps,  all 
the  magazines  of  this  country  put  together. 

The  Missouri  Journal  has  not  feared  to  speak  out  truthfully 
and  plainly  in  regard  to  several  abuses  —  notably  the  hampering  of 
discussion  in  regard  to  dental  education,  and  the  unfortunate  posi- 
tion of  our  current  literature. 

It  contains,  during  the  year,  about  twenty  articles  that  might 
be  called  scientific,  of  which  nearly  all  are  copied  from  sources 
not  always  accessible  to  the  dentist.    A  few  are  original. 

A  large  number  of  articles  that  may  be  called  literary  —  such  as 
descriptions  of  modes  of  practice,  new  instruments  and  appliances, 
the  proceedings  of  societies,  and  the  interchange  of  views,  or 
guesses  regarding  certain  questions  that  are  under  discussion  — 
constitute  the  balance  of  its  table  of  contents,  which,  by  the  way, 
is  not  at  all  well  arranged  for  the  student  to  know  at  a  glance 
whether  a  given  article  is  original  or  copied,  or  who  is  the  author. 

The  "  Cosmos  "  contains  about  ten  scientific  articles,  of  which 
one  runs  through  the  entire  year;  and  twenty-three  literary  articles, 
all  of  which  are  original. 

The  table  of  contents  of  the  "  Cosmos  "  is  admirably  arranged, 
and  one  may  know  immediately  whether  an  article  with  a  given 
heading  is  original  or  copied  from  some  other  source,  and  if  the 
source  quoted  from  could  be  included,  it  would  be  a  great  as- 
sistance. 

The  "  Register  "  is  under  its  old  editorial  management,  but  it  is 
now  published  by  a  firm  of  dealers  in  dental  goods,  as  is  also  the 
"American  Journal  "  of  the  new  series.  A  few  original  articles  of 
some  value  have  appeared  in  these  journals  during  the  past  year, 
but  most  of  the  more  valuable  contents  of  their  pages,  exclusive 
of  the  advertisements,  have  been  copied  from  other  publications. 

The  new  "  Monthly  Review,"  of  London,  contains  a  large 
number  of  original  articles,  and  is  about  equally  divided  between 
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scientific  and  literary  matter.  It  seems  to  be  thoroughly  alive  to 
the  best  interests  of  the  profession  ;  and  while  able  to  furnish  a 
large  share  of  its  scientific  articles  from  first  hands,  it  draws  freely 
upon  both  medical  and  dental  publications  in  the  United  King- 
dom, upon  the  Continent,  and  in  America.  It  takes  the  highest 
stand  in  regard  to  dental  education,  and  has  less  heavy  gravity,  or 
what  might  be  called  the  dignity  of  dullness,  than  any  foreign 
magazine  of  which  we  know. 

A  noticeable  series  of  articles  have  been  those  upon  Fletcher's 
fillings,  including  the  reports  of  the  committee  appointed  to  ex- 
amine into  their  merits,  and  involving  inquiries  into  the  whole 
series  of  oxychloride  of  zinc  fillings. 

The  physiological  researches  of  Mr.  Tomes  may.  perhaps,  be 
mentioned  as  being  of  great  interest,  and  as  showing  the  bearing 
of  the  doctrines  of  Darwin  and  Huxley  upon  the  every-day  matters 
of  our  work-day  life. 

The  "  British  Journal  "  has  continued  the  even  tenor  of  its 
way,  containing  much  that  is  useful,  very  much  that  is  on  a  par 
with  our  own  journals,  and,  in  fact,  with  all  other  journals  of  our 
specialty  which  are  published  monthly — namely,  much  diffuseness. 

One  eminent  service  it  renders  each  year  —  it  lays  before  the 
practitioners  and  students  the  examination  questions  propounded 
at  the  College  of  Surgeons,  both  for  admission  and  for  graduation, 
so  far  as  it  is  able ;  and  by  this  publicity  stimulates  both  teachers 
and  pupils  to  higher  and  fresher  attainments. 

To  sum  all  up,  it  is  the  opinion  of  your  Committee  that  our 
magazine  literature  needs  two  things  sadly;  independence  —  the 
opportunity  for  free  expression  regardless  of  anything  but  the 
truth ;  and  recognition  by  and  co-operation  with  the  medical 
journals  already  established,  in  whose  columns  a  few  of  our 
number  are  already  making  themselves  felt,  and  by  so  much  en- 
hancing the  dignity  of  their  profession. 

We  are  of  the  opinion  that  a  journal  published,  perhaps,  quar- 
terly, and  managed  by  the  dentists  themselves,  as  the  organ  of  a 
society,  or  of  several  societies,  and  published  in  the  interests  of  the 
highest  and  best  needs  of  the  profession,  would  be  a  power  for 
good,  and  would  draw  out  a  quality  of  support  superior  to  that 
now  accorded  to  the  journals.  Such  a  magazine  could  advocate  a 
high  standard  for  graduation  to  a  degree,  and  not  fear  the  with- 
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drawal  of  valuable  patronage  in  case  of  a  comparison  between  two 
rival  schools;  nay,  it  might  advocate  the  closing  up  altogether  of  all 
but  one  or  two  of  our  schools,  and  the  establishment  of  a  board  of 
examiners  from  the  profession  at  large,  who  alone  should  have  the 
power  to  grant  degrees,  and  who,  by  their  searching  and  impartial 
examinations,  should  make  a  degree  worth  more  than  the  bare 
money  cost  of  getting  it. 


DISCUSSIONS. 


Dr.  Morgan  :  I  have  read  the  recent  work  of  Dr.  Arthur.  I 
regard  him  as  unreliable.  For  instance,  on  page  23,  he  says :  "  I 
would  here  say  that  I  cannot  be  strictly  accurate."  Now  I  aver 
that  no  man  can  be  relied  upon  who  is  not  "  strictly  accurate."  wSee 
page  103 — he  says:  "A  dentist  who  is  worthy  of  the  name  should 
be  able  to  recognize  such  cases  (such  as  will  not  decay  during  the 
life  of  the  patient),  and  to  avoid  unnecessary  and  injurious  inter- 
meddling with  any  of  the  teeth.  I  hold  myself  capable  of  making 
this  discrimination."  Who  believes  this  can  be  true,  under  all  the 
modifying  circumstances  of  health,  age,  etc.  etc.  No  man  can  do 
this.  Again,  on  page  8,  he  says :  "  That  the  pain  usually  attending 
dental  operations  may  be  entirely  avoided ; "  and  for  fear  he  may 
be  misunderstood,  he  reiterates,  on  page  174,  "But  a  very  im- 
portant feature  of  the  method  [his  method]  is  that,  by  its  adoption, 
all  painful  operations  may  be  avoided."  I  am  sure  no  one  here 
believes  this.  His  plates  or  cuts  are  objectionable  and  unfair,  in 
that  they  do  not  represent  any  of  the  classes  of  teeth  most  difficult 
to  treat  by  his  method.  For  illustration,  divide  the  teeth  into  five 
classes,  beginning  with  those  most  perfectly  formed,  not  one  of  his 
cuts  would  represent  teeth  of  the  4th  and  5th  classes,  those  with 
long,  large  crowns  and  narrow  necks.  He  says,  on  page  83,  that 
children's  teeth  should  be  examined  at  least  once  a  month,  and 
should  be  pressed  apart  with  tape  to  do  so.  In  another  place  he 
says  once  a  week.  This  is  simply  out  of  the  question,  for  if  a 
man  had  a  score  or  so  of  children  under  his  care,  and  should  so 
proceed,  he  would  do  nothing  else  but  press  apart  and  examine. 
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On  page  17,  speaking  of  the  enamel,  he  says:  "These  fibers  are 
united  by  an  intermediate  substance,  and  the  surface  is  smooth 
and  polished."  Now,  we  all  know  it  is  often  rough,  grooved,  and 
pitted.  This  he  contradicts  before  he  gets  to  the  bottom  of  the 
page.  The  fact  is,  the  book  is  self-contradictory  from  beginning 
to  end. 

Dr.  Atkinson  :  We  are  not  sufficiently  advanced  to  pronounce 
so  dogmatically  as  has  been  done  in  the  work  just  referred  to. 
This  work  seems  to  be  a  benevolent  effort  to  make  Tom,  Dick,  and 
Harry  know  the  shortest  time  in  which  to  do  the  most  mischief. 
The  appliances  referred  to  in  his  book  are  unfit  for  use.  The 
large  discs  that  are  thin  enough  require  the  mouth  to  be  opened 
too  wide.  There  is  not  one  of  them  recommended  by  him  but 
what  is  mischievous ;  and  his  own  are  execrable.  It  has  been 
claimed  here  that  Arkansas-stone  can  be  made  to  reach  every  part 
of  the  tooth.  I  apprehend  that  no  stiff  body  can  be  adapted  to 
the  surface  at  all  points.    Corundums  are  better  than  files. 

Dr.  Thomas  :  Amid  the  general  and  wide-spread  diffusion  of 
dental  science,  the  time  has  arrived  to  direct  the  public  mind  to 
something  better  than  manipulative  skill.  Patients  come  into  our 
offices  expecting  only  to  receive  manipulative  skill,  and  never 
think  of  consultation  as  to  the  best  manner  of  preventing  disease. 
Some  time  ago  a  committee  was  raised  to  solicit  articles  for  distri- 
bution among  the  public,  and  to  produce  terse  articles  for  the 
school-readers  upon  the  care  of  the  teeth,  proper  diet,  etc.  It 
seems  to  me  that  every  patient  ought  to  prize  the  valuable  time  we 
spend  in  explaining  these  points  to  them  in  the  office  high  enough 
to  pay  for  it.  How  many  of  us  get  actual  fees  for  such  advice  ? 
We  must  make  the  patients  feel  that  it  is  valuable ;  we  must  guide 
them  in  regard  to  the  prevention  of  disease.  If  we  do  this,  the 
demand  for  manipulative  skill  will  decrease.  Let  us  look  into 
this :  I  can  remember  when,  a  few  years  ago,  I  could  not  see  the 
bearing  of  many  things  discussed  at  these  associations  ;  but  I  began 
to  appreciate  their  value  as  my  sphere  of  thought  enlarged.  We 
should  have  pamphlets  published;  better  without  any  name.  Let 
them  be  worthy,  and  I  think  they  will  be  generally  appreciated  and 
acted  upon. 

Dr.  Hitchcock  :  If  the  profession  had  journals  which  were 
not  published  in  the  interests  of  manufacturers  and  dealers  in 
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dental  goods,  so  that  they  could  take  an  unbiased  view  on  any 
subject,  there  would  be  one  step  gained.  It  is  not  State  laws  to 
regulate  the  practice  of  dentistry  which  is  to  advance  our  stand- 
ing; it  is  thorough  education.  Until  we  increase  in  scientific 
culture,  as  a  profession,  we  shall  fail  to  receive  that  recognition 
which  we  talk  about  so  much.  We  cannot  get  this  by  standing 
day  after  day  at  the  chair;  some  time  must  be  given  to  study.  If 
we  will  not  do  this  ourselves,  do  let  us  insist  that  those  who  are  to 
follow  us  shall  do  it ;  that  they  shall  acquire  the  habit  of  study  and 
observation  while  they  are  young. 

This  cannot  be  done  by  attending  one  course  at  a  dental  col- 
lege. Connected,  as  I  am,  with  the  Harvard  school,  I  feel  that  I 
cannot  speak  without  reflecting  somewhat  its  views.  I  do  strongly 
feel  that  the  schools  make  a  serious  mistake,  and  one  which  they 
will  feel  some  day,  in  allowing  students  to  graduate  after  attending 
only  one  course.  They  must  have  had  the  same  experience  which 
we  went  through  for  three  years.  Where  one  person,  who  would 
be  a  credit  to  the  school  as  a  graduate,  applied  under  the  plan  of 
allowing  five  years'  practice  to  be  considered  as  equivalent  to  one 
course  of  lectures,  some  eight  or  ten  young  men  would  come  for- 
ward who  had  been  "  in  practice  "  since  they  commenced  to 
study  —  three  or  four  years  in  all.  Many,  upon  learning  that 
five  years  only  were  accepted,  said,  "  I  will  go  home  and  practice 
another  year,  then  I  can  get  through  in  one  term."  Now,  this  is 
not  only  encouraging  superficial  education,  but  it  is  offering  a 
premium  upon  it  —  one  which  can  be  reckoned  in  dollars  and 
cents.  When  dental  schools  were  first  established  there  was 
perhaps  some  propriety  in  this  provision,  but  that  was  many  years 
ago ;  and  have  we  been  standing  still  since  then  ? 

It  is  under  this  provision  that  nearly  all  of  the  "  irregularities  " 
in  granting  degrees  have  occurred.  The  better  men  should  take 
the  lead  in  earnest  encouragement  of  those  schools  which  endeavor 
to  advance  the  requirements ;  as  a  result,  not  only  will  others  follow 
them,  but  all  the  colleges  will  feel  the  influence  and  receive  an  im- 
pulse which  they  cannot  resist. 

If  the  colleges  will  take  the  proper  course,  we  shall  soon  have 
a  better  literature,  and  it  will  be  better  sustained.  At  present,  the 
only  journal  we  have,  which  is  not  controlled  by  a  dental  depot,  is 
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the  "  Missouri  Journal,"  and  I  am  well  pleased  with  its  independ- 
ence, and  we  ought  to  encourage  it. 

Dr.  Wright  preferred  terse  articles  in  papers  and  pamphlets, 
for  popular  education.  Referred  to  the  plan,  which  he  stated  had 
originated  with  the  "  Missouri  Dental  Journal,"  of  publishing  the 
biographies  and  giving  the  likenesses  of  prominent  dentists,  and 
thought  the  plan  a  good  one.  Hoped  to  see  the  officers  of  the 
American  Dental  Association  appear  in  this  way. 

Dr.  Stellwagen  :  I  am  pleased  to  see  an  advancement,  every 
day,  in  the  profession ;  I  am  pleased  to  see  that  we  are  not  so  far 
behind  as  some  would  have  us  think.  All  the  journals  contain 
very  valuable  matter.  I  fear  you  are  too  easily  dissatisfied,  both 
by  your  colleges  and  your  journals.  But,  let  me  tell  you,  crimina- 
tion and  recrimination  do  no  good.  Let  each  one  determine  to 
do  all  in  his  power  to  promote  the  interests  of  his  profession.  It 
will  be  years  before  we  can  talk  of  educating  the  public.  We 
must  educate  ourselves  —  bring  ourselves  up  to  a  standard  of 
respect  among  our  brethren  of  other  professions.  In  Philadelphia 
there  is  no  trouble  on  this  ground  ;  there  is  no  invidious  distinction 
between  dentists  and  medical  men.  I  have  seen  the  highest  respect 
shown  to  dentists  by  the  first  medical  men  in  the  country.  They 
place  their  wives  and  children  in  the  hands  of  the  dentist,  and 
meet  on  a  level  or  not  at  all,  thus  throwing  the  entire  responsi- 
bility upon  the  specialist.  But  the  time  has  not  yet  come  for 
uniting  the  two  professions  in  one.  Until  the  medical  profession 
views  the  dentists  in  their  true  light  we  had  better  separate  our 
journals  and  separate  our  schools.  The  day  will  come,  and  I  hope 
to  see  it  soon,  when  every  man  will  be  required  to  show  his  med- 
ical diploma  before  he  is  allowed  to  matriculate  in  a  dental  college. 
I  am  waiting  patiently,  but  I  am  sure  it  must  come. 

I  wish  now  to  answer  a  remark  in  regard  to  the  action  of  the 
Quebec  Board,  referred  to  in  the  paper  just  read.  It  has  been  too 
hasty  in  its  action.  It  accuses  the  Philadelphia  Dental  College, 
and  the  Pennsylvania  Dental  College,  of  repeatedly  violating  their 
published  requisitions.  On  consultation  with  Prof.  Buckingham,  I 
learn  that  in  his  school  only  three  men  have  been  received  from 
Canada,  but  two  of  whom  are  living,  and  they  are  certainly  worthy 
men.  No  man  can  pass  through  our  college  unless  he  is  well 
qualified  to  do  so.  Out  of  the  fifty-nine  who  presented  themselves 
13 
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for  graduation  last  term,  one  was  told  that  he  could  not  come  up 
for  examination,  on  account  of  his  having  been  addicted  to  bac- 
chanalian revelings,  and  only  forty-nine  received  degrees.  We 
have  always  endeavored  to  elevate  the  profession.  We  do  not  ask 
for  students  unless  they  are  of  the  right  kind.  At  our  last  college 
commencement  party,  I  was  repeatedly  taken  by  the  hand  and 
congratulated  upon  the  material  on  which  we  had  to  work.  "The 
profession  cannot  help  advancing  with  such  an  elegant  set  of  men 
coming  on  "  was  often  remarked. 

The  dental  colleges  have  accomplished  what  no  other  colleges 
have.  One  fourth  of  their  students  are  from  Europe.  1  defy  you 
to  show  where  any  medical  or  scientific  college  has  done  this. 

In  conclusion,  let  me  say  that,  so  far  as  we  know,  the  charges 
brought  against  our  school  by  the  Quebec  Board,  are  wrong.  I 
have  a  copy  of  a  letter  written  in  reply  to  these  charges,  which  was 
sent,  that  I  would  like  to  read.  [By  permission  the  letter  was 
read.] 

Dr.  Taft  :  I  never  imagined  that  this  subject  was  quite  so 
elastic  as  to  be  converted  into  special  pleading.  Our  discussions 
should  not  take  this  course,  nor  should  they,  on  the  other  hand, 
enter  into  condemnation  of  enterprises  in  the  manner  which  has 
characterized  the  present  discussion.  While  it  is  worth  while  to 
examine  our  literature  as  to  its  ability,  it  does  not  seem  proper  to 
enter  into  such  a  tirade  of  condemnation.  It  is  very  easy  to  criti- 
cise. Certainly  the  journals  fall  very  far  below  what  we  would 
have  them  to  be ;  but  have  they  the  proper  support  of  the  profes- 
sion.^ As  to  the  articles  contained  in  the  journals,  one  may  be  of 
very  great  value  to  one  man,  though  not  to  another.  Let  us  bid 
them  God-speed.  Because  all  the  articles  are  not  of  the  highest 
order,  it  does  not  follow  that  they  will  not  be  of  service  to  any- 
body. In  regard  to  publishing  biographies,  the  "  American  Jour- 
nal "  began  that  years  ago.  It  is  by  no  means  a  new  thing.  In 
reference  to  the  subsidizing  of  the  journals  to  commercial  interests, 
this  must  be  taken  with  a  few  grains  of  allowance.  I  insist  upon 
it  that  this  wholesale  denunciation  is  out  of  place.  Let  us  walk 
shoulder  to  shoulder,  man  to  man.  All  the  journals  are  doing  all 
they  can.  The  "  Dental  Cosmos  "  is  a  very  valuable  journal.  The 
"  Dental  Register  "  is  doing  all  in  its  power  to  advance  the  inter- 
ests of  the  profession.    It  is  true  they  are  published  by  men  who 
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sell  dental  goods;  but  that  has  nothing  to  do  with  the  articles 
which  appear  in  them.  I  do  not  think  our  journals  should  be 
throttled  in  this  manner.  In  regard  to  Dr.  Arthur's  work,  I  think 
Dr.  Morgan's  criticism  a  just  one,  and  also  Dr.  Atkinson's.  In 
regard  to  the  doctrines  taught,  I  think  that,  so  far  as  a  practice  is 
predicated  on  these  principles,  it  will  be  wrong.  Books  should  be 
very  careful  in  what  they  say,  as  they  are  to  go  before  students. 

Dr.  Herriott  thought  the  journals  were  not  supported  by  the 
profession  as  they  ought  to  be.  He  said  that  he  had  recommended 
the  employment  of  a  reporter  by  all  the  societies,  and  the  sending 
of  the  proceedings  to  the  journals.  They  would  be  of  great  benefit 
to  those  who  could  not  attend. 

Dr.  Taft  said  that  it  was  an  up-and-down  business  with  the 
editor.  At  one  time  a  man  would  come  in  and  say,  "  What  in  the 
world  did  you  publish  such  an  article  for.?"  And  just  after, 
another  would  come  to  thank  him  for  it,  and  say  it  was  the  best 
thing  he  had  ever  seen. 

Dr.  JUDD  said  that  he  had  nothing  to  say,  one  way  or  the  other, 
on  the  question,  but  would  simply  remark  that  he  regarded  this 
discussion  as  an  outcrop  of  public  opinion.  The  same  thing  had 
occurred  in  medical  circles  twenty  years  ago,  and  it  wrought  a 
good  influence  on  medical  literature.  He  had  tried  to  find  some- 
thing in  the  medical  journals  to  criticise,  but  had  failed.  It  was 
not  so  with  the  dental  journals.  He  did  not  believe  they  could 
have  a  first-class  literature  until  it  was  perfectly  independent.  It 
is  not  so  much  so  now  as  the  literature  of  the  medical  profession. 

Dr.  Wright  said  he  had  no  disposition  to  go  back  on  the 
"  Register"  —  he  couldn't  do  without  it. 
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By  W.  M.  HERRIOTT,  of  the  Committee. 


I BELIEVE  that  the  object  of  a  standing  committee  upon 
Mechanical  Dentistry,  in  an  organization  of  the  character 
of  the  American  Dental  Association,  should  be  to  advance  the 
interests  of  the  profession  by  discharging  the  duties  indicated  by 
the  name  given  to  the  committee. 

To  fully  realize  the  great  importance  of  this  branch  of  our 
profession  we  must  comprehend  the  magnitude  of  the  necessities 
of  those  who  are  looking  to  us  for  relief  from  their  embarrassed 
condition,  caused  by  the  loss  of  the  teeth.  I,  one  year  ago,  asserted 
the  fact  that  more  money  was  paid  by  the  people  of  America  for 
artificial  dentures  than  was  paid  for  filling  teeth ;  this  was  dis- 
credited by  some,  but  is  acknowledged  by  all  who  take  the  trouble 
to  learn  the  facts. 

Now,  as  this  is  true,  should  this  very  important  part  of  the 
field  which  we  have  undertaken  to  cultivate  in  the  interests  of 
humanity  be  neglected }  That  it  has  been  by  the  leading  mem- 
bers of  Dental  Societies  no  one  will  question,  and  it  is  also  evi- 
dent that  our  journals  have  not  received  that  support  by  us  that 
they  needed  to  assist  them  in  carrying  that  power  with  them,  as 
teachers,  that  they  would  desire  as  to  this  half  of  our  profession. 

It  was  asserted  by  a  member  of  this  Association,  at  its  meeting 
in  1864  —  one  who  stands  high  as  a  journalist,  and  a  professor  in 
one  of  our  best  dental  schools  —  that  too  much  importance  was 
attached  to  Mechanical  Dentistry,  and  too  little  to  preserving  natural 
teeth.    However  true  this  may  have  been  then,  it  is  not  true  now. 
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Bases  for  artificial  teeth  long  in  use,  I  will  not  stop  to  refer  to. 
To  those  of  more  recent  date  only  will  I  give  attention.  Among 
these  we  find  an  alloy  of  tin  and  bismuth,  which,  if  united  in  the 
oxides  in  the  proper  proportions,  so  as  to  make  a  chemical  com- 
pound—  not  a  mechanical  mixture  as  when  united  in  a  metallic 
state  —  gives  us  that  which  is  as  pure  as  a  single  metal,  and,  when 
properly  constructed,  gives  us  an  artificial  denture,  strong,  pure  in 
the  mouth,  and  quite  comfortable  to  the  patient  when  weight  is  not 
an  objection.  Later,  we  have  had  offered  for  our  uses  celluloid  —  a 
composition  of  strong  hemp  fiber,  gum  camphor  and  coloring  mat- 
ter, nothing  more.  The  inconveniences  to  the  operator  in  using 
this  base  have  been  overcome  by  the  manufacturers,  who  are  giv- 
ing us  plates  which  become  softer  at  the  degree  of  heat  to  which 
we  can  subject  them,  which  obviates  the  danger  of  breaking  teeth 
and  models.  A  denture,  Avhen  this  base  is  used,  and  care  is  taken 
to  grind  the  blocks  so  that  they  will  be  nicely  joined  together,  has 
the  appearance  of  continuous  gum  or  porcelain  work.  Celluloid 
being  quite  strong,  a  plate  of  it  can  be  made  thinner  than  rubber ; 
and  this,  with  its  being  a  better  conductor  of  heat,  allows  the  mouth 
to  experience  the  thermal  changes  which  appear  to  be  necessary 
to  keep  it  in  its  normal  condition. 

Quite  recently  gutta-percha  has  made  its  appearance  in  a  vul- 
canizable  form,  and  has  the  advantage  over  other  vulcanites,  of 
being  more  easily  flasked,  has  no  unpleasant  odor,  and  does  not 
appear  in  the  joints. 

The  elective  course  in  the  selection  of  that  material  which 
would  be  best  suited  to  each  particular  case,  is  not  enough  prac- 
ticed by  many  operators.  We  should  study  well  all  the  require- 
ments of  our  patients,  and  select  as  a  base  that  which  would  be 
best  suited  to  his  or  her  mouth,  as  each  form  of  base  used  has 
qualities  differing  from  the  others  in  as  great  varieties  as  we  find 
of  materials  used.  The  dentist  who  would  by  his  practice  say 
that  all  mouths  were  alike,  and  would  insert  teeth  upon  rubber,  or 
even  gold,  for  every  case,  and  say  that  that  was  the  best  way  to 
operate,  is  as  much  to  be  condemned  or  pitied  as  the  physician 
who  would  call  all  diseases  fever,  and  would  prescribe  calomel 
alone,  and  would  insist  upon  that  as  the  best,  the  surest  mode  of 
practice. 

The  teeth,  the  most  important  part  of  an  artificial  denture,  we 
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will  next  consider;  most  important,  because  their  form  and  strength 
give  the  beauty  and  efficiency  to  the  entire  structure.  And  as  the 
manufacture  of  teeth  has  gone  from  the  dentist  into  the  hands  of 
those  who  make,  but  do  not  mount  teeth,  that  advancement  has  not 
been  made  that  might  have  been ;  still,  it  is  with  great  pleasure  we 
notice  the  gradual  improvements  made  by  the  truly  skilled  manu- 
facturer, the  one  who  puts  brains  with  money  into  his  business, 
whose  taste  and  time  are  expended  in  developing  and  improving 
upon  suggestions  thrown  out  by  the  dentist,  who  is  truly  a  liberal 
artist.  This  one  we  should  support  in  all  ways  within  our  power, 
for  he  is  with  us  a  pioneer  in  this  great  profession. 

The  only  artificial  teeth  we  have  found  practical  are  those 
made  by  moulding  porcelain  upon  pins  of  platinum ;  but  we  have 
found  great  trouble  from  the  pins  drawing  from  the  porcelain  bv 
the  retractive  forces  to  which  the  teeth  are  subjected;  but  this 
weakness  has  been  overcome  perfectly  by  the  use  of  the  up-set  foot- 
shaped  pin  found  in  the  teeth  now  manufactured  by  S.  S.  White. 

The  practice  of  so  many,  of  making  so  called  temporary  teeth, 
is  bad  in  practice.  A  set  of  teeth,  whether  they  be  a  first  or  second 
set  for  the  same  patient,  should  be  called  a  set  of  teeth,  and  should 
be  charged  for  in  proportion  to  time  and  skill  necessary  for  their 
construction.  Also,  let  me,  in  conclusion,  say  that  all  operations 
of  the  dentist  should  be  charged  for  in  such  a  way  that  he  will  be 
fully  remunerated  for  his  success  in  supplying  the  wants  of  his 
patients,  whether  he  fill  a  tooth  or  make  a  set  of  artificial  teeth  ;  he 
should  not  make  his  fee  in  proportion  to  the  number  of  teeth 
inserted,  but  in  accordance  with  the  time  and  skill  necessary  to 
make  a  complete  operation;  and  it  will  only  be  by  this  mode  of 
practice  being  adopted  that  we  will  hold  Mechanical  Dentistry  up 
to  a  proper  standard,  and  prevent  it  from  becoming  a  trade  to  be 
practiced  by  inefficient  operators.  Does  not  humanity  demand 
something  better  from  us  ? 
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By  W.  H.  fames,  of  the  Committee. 


AS  one  of  the  members  of  your  Committee  on  "  Mechanical 
Dentistry,"  I  beg  leave  to  offer  a  few  thoughts  and  sugges- 
tions on  the  present  and  future  status  of  this  branch  of  dental  art. 
Before  entering  upon  the  subject  to  which  I  desire  specially  to  call 
your  attention,  I  will  pause  to  notice  a  material  (not  mentioned  in 
the  report  just  read)  which  is  now  being  introduced  in  a  new  form, 
and  with  a  new  method  of  manipulation.  I  refer  to  Dr.  McClel- 
land's  "Rose  Pearl  Base."  Improvements  have  been  made  in  the 
manufacture  and  mode  of  working  this  material,  which  it  is  claimed 
entirely  overcomes  the  objections  heretofore  urged  against.it.  It 
is  now  moulded  into  plates,  similar  in  form  and  appearance  to  the 
celluloid  and  coralline  bases. 

To  construct  a  plate,  the  teeth  are  arranged  in  substantially  the 
same  manner  as  for  any  of  the  plastic  bases.  Lead  or  tin  is  used 
for  the  base  or  trial-plate,  covering  only  the  palatine  portion  of  the 
model,  wax  being  used  for  the  remaining  portions.  When  the 
teeth  are  arranged  on  the  base  plate  it  is  placed  upon  a  metallic 
model,  the  wax  is  then  removed  from  the  outside  of  the  teeth  and 
plaster  substituted ;  when  this  is  set,  the  wax  upon  the  inner  side 
is  removed  and  plaster  substituted  in  like  manner.  When  hard, 
the  plaster  is  carved  the  same  as  wax  would  be  for  a  similar  case 
on  rubber.  A  sectional  metallic  mould  is  then  obtained  of  the 
entire  case ;  plaster  and  base  plate  are  removed  and  the  teeth 
and  moulded  plate  placed  in  this  mould,  heated  to  280°  Fahr.  in  a 
bath  of  spermaceti,  when  it  is  pressed  into  the  required  form. 
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The  time  and  labor  necessary  for  constructing  a  plate  of  this 
base  is  about  the  same  as  required  for  rubber.  Plain  teeth  alone 
are  used  for  this  work.  The  material  approaches  so  nearly  the 
color  of  the  natural  gum  that  the  use  of  gum  teeth  is  seldom 
necessary.  Of  the  durability  of  this  material  I  cannot  speak. 
Judging  from  the  specimens  I  have  seen  and  tried,  I  am  favorably 
impressed  with  it. 

An  improvement  has  been  made  in  the  form  of  teeth  adapted 
for  this  and  rubber  work,  by  which  the  liability  of  the  inner 
cusps  of  bicuspids  and  molars  to  break  down,  when  ground  down 
near  the  shoulder,  is  overcome.  It  consists  of  a  fillet  placed  in 
the  angle  of  the  shoulder  formed  for  the  reception  of  the  mate- 
rial, which  supports  the  cusp.  The  lingual  surface  of  the  teeth  has 
been  changed  so  that  the  material  of  the  base  does  not  come  down 
upon  them  as  far  as  with  the  old  forms. 

Of  the  present  status  of  mechanical  dentistry,  I  regret  to  say 
that  while  rapid  strides  in  advance  have  been  making  in  the 
departments  of  surgical  and  operative  dentistry,  the  so-called  me- 
chanical branch  has  been  retrograding  and  losing  caste,  notwith- 
standing the  urgent  appeals  which  have  been  made  in  its  behalf 
from  year  to  year,  by  your  Committee  and  others,  who,  recognizing 
its  importance,  felt  that  it  was  becoming  a  reproach. 

Many  of  you,  gentlemen,  as  well  as  myself,  have  noticed  the 
gradual  change  which  has  taken  place  in  the  relative  importance 
and  standing  of  this  and  the  operative  and  surgical  departments. 
The  time  has  been,  when  the  men  who  stood  highest  in  the  pro- 
fession, and  who  were  recognized  as  the  best  operators,  were  among 
the  best  plate  workmen. 

Good  mechanical  dentists  (an  appropriate  term)  were  as  com- 
mon then  as  good  operators  and  scientific  dentists  are  to-day. 
The  standing  and  ability  of  the  dentist  then  was  as  dependent  on 
his  ability  to  construct  a  good  set  of  artificial  teeth,  as  it  now  is  on 
his  scientific  attainments  and  ability  to  save  the  natural  ones. 

Then,  mechanical  geniuses  were  selected  as  fit  subjects  to 
make  dentists  of ;  now,  intellect  is  looked  upon  as  an  important 
requisite  in  a  dental  student.  Then  thousands  of  dollars  were 
expended  for  artificial  teeth,  while  a  comparatively  small  amount 
was  paid  in  the  attempt  to  save  the  natural  ones.  Then  the  time 
and  attention  of  the  dentist  and  student  was  mainly  devoted  to 
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this  branch ;  now  but  few  among  operators  or  students  can  be 
found  to  do  it  homage.  At  one  time  it  occupied  a  prominent  posi- 
tion in  this  and  similar  associations ;  now  it  is  almost  ignored. 

Gentlemen,  if  these  statements  are  true,  is  it  difficult  to  see 
what  the  final  result  must  be } 

The  entire  separation  of  this  branch  from  the  remaining 
branches  is  inevitable,  unless  something  is  done  to  awaken  new 
interest  in  it. 

Judging  from  the  past,  I  do  7iot  think  this  is  possible,  and,  there- 
fore would  suggest  the  propriety  of  our  dental  colleges  striking  it 
from  their  curriculums  for  the  degree  of  D.  D.  S.  I  do  not  wish 
to  be  understood  as  advocating  turning  it  out-of-doors,  by  any 
means  —  but  I  would  not  have  the  degree  of  D.  D.  S.  dependent 
in  any  degree  upon  a  knowledge  of  what  is  termed  "  Mechanical 
Dentistry;"  I  would  have  it  taught,  and  our  students  should  have 
the  same  facilities  they  now  have  for  obtaining  a  knowledge  of  it ; 
and,  should  they  prefer  to  spend  their  time  in  this  department, 
after  passing  a  satisfactory  examination,  they  should  receive  a  cer- 
tificate or  diploma  granting  an  appropriate  degree  —  say.  Dental 
Mechanician.  The  student  who  preferred  to  spend  the  time  of 
his  pupilage  in  other  departments,  omitting  this,  should  be  allowed 
the  privilege. 

Those  of  you  who  have  been  engaged  in  the  instruction  of 
dental  students  the  past  few  years,  will  recognize  the  advantage 
gained  by  this  step. 

It  is  a  common  thing,  at  the  present  day,  for  dental  students  to 
object  to  spending  the  necessary  time  in  this  department  to  prop- 
erly qualify  them  for  graduation,  as  they  do  not  intend  to  practice 
it ;  and  if  they  fulfill  all  other  requirements  and  pass  a  good  exam- 
ination before  other  chairs,  no  Faculty  could  well  deny  them  a 
degree  ;  and  what  is  the  result The  teacher  of  mechanical  den- 
tistry must  sign  a  certificate  which  he  knows  to  be  false. 

I  am  aware  that  there  will  be  many  objectors  to  this  proposi- 
tion ;  but,  gentlemen,  I  feel  satisfied  that  this  will  be  the  final  result ; 
it  is  only  a  question  of  time,  and  the  sooner  the  change  is  made, 
the  better. 

Mechanical  dentistry  is  fast  becoming  a  highway  for  all  the 
quacks,  charlatans  and  butchers  that  desire  to  enter  the  profession. 
They  have  but  to  enter  a  kindred  shop,  and  be  taught  the  mys- 
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teries  of  putting  up  a  rubber  plate,  and  then  are  privileged  to  go 
forth  and  proclaim  themselves  "  dentists,"  and  having  secured  a 
few  patrons  and  friends  they  are  recognized  by  the  profession  and 
community  as  such,  and  are  dubbed  "  Dr." 

Let  the  public  once  understand  that  we,  as  a  profession,  do  not 
recognize  the  mere  mechanic  as  a  dentist,  and  that  they  are  not 
entitled  to  the  title  of  Dr.,  and  we  should  soon  put  a  stop  to  many 
of  the  evils  of  which  we  now  complain.  Some  may  think  it  all-im- 
portant that  a  student  should  understand  this  branch,  if  he  does  not 
intend  to  practice  it.    I  cannot  see  the  importance. 

Can  a  dentist  diagnose  a  case  better  for  this  knowledge }  Can 
he  make  a  better  prognosis  for  knowing  how  to  construct  a  set  of 
artificial  teeth  Can  he  fill  a  tooth  or  perform  any  surgical  oper- 
ation about  the  mouth  with  more  skill If  so,  the  surgeon  should 
be  required  to  become  efficient  in  mechanical  dentistry,  and  the 
manufacture  of  artificial  limbs,  before  receiving  his  degree. 

The  maker  of  artificial  teeth  will  one  day  occupy  the  same 
relation  to  the  dentist  that  the  manufacturer  of  wooden  legs  now 
does  to  the  surgeon. 


Report  on  Etiology. 


By  SENECA  B.  BROWN,  of  the  Committee. 


IN  presenting  this  brief  report  on  Etiology,  other  diseases  of  the 
dental  organs-  than  decay  or  caries  of  the  teeth  will  not  be 
considered.  From  the  earliest  investigators  to  the  present  time, 
the  theories  advanced  have  been  about  as  numerous  as  the  writers 
on  the  subject.  Former  committees,  in  making  their  reports  upon 
this  subject,  have  given  the  names  of  writers  in  their  order,  with 
what  credit  the  present  light  seemed  to  entitle  them  to.  The 
theory  now  generally  accepted  as  the  primary  cause  admits  of 
much  further  investigation  into  its  precise  nature  and  mode  of 
action.  Only  by  its  comprehension  can  hygienic  influences  be 
exerted  to  a  satisfactory  extent.  That  defective  organization  of  the 
tooth  structure  affords  a  more  ready  lodgment  for  the  destroying 
agents  is  without  question.  That  deficient  elements  can  be  sup- 
plied is  a  generally-accepted  fact,  and  an  achievement  upon  which 
the  dental  practitioner  of  to-day  may  well  congratulate  himself. 

However,  in  the  best  developed  and  nourished  dental  structure, 
we  find  an  agent  to  which  the  tooth  must  inevitably  succumb. 
This  agent  is  now  generally  accepted  as  a  chemical  one  —  an  acid 
condition.  More  than  a  quarter  of  a  century  ago,  ideas  that  an 
agent  of  a  parasitic  nature  entered  into  the  destruction  of  the 
teeth  were  promulgated.  Until  recently,  nothing  has  been  pre- 
sented that  commanded,  to  any  extent,  the  attention  of  the  dental 
profession.  Since  the  report  of  last  year,  a  work  entitled  "  Dental 
Caries  and  its  Causes,'*  the  researches  of  Drs.  Leber  and  Rotten- 
stein,  has  been  translated  into  our  own  language  by  Thomas  H. 
Chandler,  D.  M.  D., —  this  being  an  "  investigation  into  the  influ- 
ence of  fungi  in  the  destruction  of  the  teeth;"  and  the  deductions 
in  support  of  the  theory  appear  in  the  chapter  here  quoted  : 

"We  have  already  several  times  ren^arked  that  the  action  of 
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acids  alone  does  not  account  for  all  the  phenomena  which  appear 
in  caries  of  the  teeth. 

"  It  is  true  that  acids,  even  very  much  diluted,  can  attack  the 
dental  tissues;  but  we  find,  in  their  mode  of  action,  differences 
which  distinguish  them  from  the  phenomena  and  from  the  progress 
of  dental  caries. 

"The  acids  attack  first  the  enamel,  and  rapidly  change  it  to  a 
chalky  mass ;  later,  only,  their  action  is  felt  in  a  marked  manner 
upon  the  dentine,  which  becomes  more  transparent,  and,  in  fine, 
as  if  cartilaginous,  by  the  very  slow,  but  progressive,  loss  of  its 
calcareous  salts.  Caries,  on  the  contrary,  proceeds  slowly  in  the 
enamel ;  it  is  much  swifter  in  the  dentine,  where  it  proceeds 
promptly  along  the  canaliculi.  This  difference  of  progress  must 
be  attributed  to  the  participation  of  the  fungi  in  the  work  of  the 
caries.  The  elements  of  the  fungi  glide  easily  into  the  interior 
of  the  canaliculi,  which  they  dilate,  and  thus  favor  the  passage  of 
the  acids  into  the  deeper  parts.  These  same  elements  cannot 
penetrate  a  compact  enamel ;  or,  at  least,  they  enter  more  slowly, 
and  only  when  the  elements  which  form  it  have  been  greatly 
changed  by  the  action  of  acids. 

"  Leptothrix  is  found  almost  constantly  in  the  buccal  cavity,  if 
great  care  is  not  taken  to  rinse  the  mouth  frequently.  Mr.  Bow- 
ditch,  in  examining  forty  persons  of  different  professions,  and 
living  different  kinds  of  lives,  found,  in  almost  all,  vegetable  and 
animal  parasites.  Those  only  were  found  to  be  free  who  cleansed 
their  teeth  several  times  a  day,  and  at  least  once  with  soap.  The 
parasites  were  numerous  in  proportion  to  the  neglect  of  cleanli- 
ness. The  means  ordinarily  employed  to  clean  the  teeth  had  no 
effect  upon  these  parasites,  whilst  soap  appeared  to  destroy  them. 
M.  Kolliker,  out  of  twenty  or  thirty  young  and  well  persons,  found 
hardly  one  the  papillae  of  whose  tongue  was  free  from  a  grayish 
and  granular  coating;  he,  more  rarely,  met  with  filaments  of  the 
fungus.  It  is  true  that  regard  must  be  had  to  the  hour  of  the  day 
at  which  the  examinations  were  made.  It  is  natural  that  all  these 
matters  should  always  be  more  abundant  when  the  individual  is 
fasting.  But  while,  in  ordinary  circumstances,  the  fungi  are  found 
only  at  the  surface  of  the  buccal  cavity,  they  are  seen  to  penetrate 
into  the  interior  of  teeth  during  the  progress  of  caries.  For  them 
to  be  able  to  penetrate  thus,  it  is  necessary  that  the  teeth  be  in 
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a  suitable  condition ;  the  enamel  and  the  dentine  must  have  lost 
their  density  by  the  action  of  acids.  It  seems  that  the  fungi  are 
not  able  to  penetrate  an  enamel  of  normal  consistency.  The  den- 
tine itself,  in  its  normal  condition  of  density,  offers  great  difficulties 
to  their  entrance,  and  we  are  not  yet  sure  that  the  leptothrix  could 
triumph  over  this  resistance.  We  do  not  speak  here  of  the  green- 
ish deposit  found  upon  teeth,  which  differs  from  caries,  and  upon 
which  we  have  not  yet  sufficiently  experimented.  It  may  happen 
that,  under  favor  of  this  deposit,  fungi  may  penetrate  into  the 
superficial  layers  of  the  enamel,  which  does  not  appear  to  be  the 
case  in  ordinary  caries.  Habitually  the  teeth  expose  to  the  action 
of  injurious  agents  only  their  crowns,  covered  with  enamel,  and  this 
protects  them  from  the  attacks  of  the  fungus.  We  cannot  decide, 
at  present,  if  the  leptothrix  is  able  to  penetrate  sound  dentine  when, 
from  any  abnormal  circumstance,  it  happens  to  be  denuded.  But, 
if  the  enamel  or  the  dentine  has  become  less  resistant,  at  any 
point,  through  the  action  of  acids,  or  if,  at  the  surface  of  the  den- 
tine, a  loss  of  substance  has  occurred,  then  the  elements  of  the 
fungus  can  pass  into  the  interior  of  the  dental  tissues,  and  produce, 
by  their  extension,  especially  in  the  dentine,  effects  of  softening 
and  destruction  much  more  rapid  than  the  action  of  acids  alone  is 
able  to  accomplish.  The  participation  of  fungus  is  constant  in  the 
progress  of  caries  which  has  reached  this  stage.  As  soon  as  a  loss 
of  substance  can  be  shown,  there  is  found  the  presence  of  the 
fungus,  so  that  the  question  whether  or  no  the  acids  alone  could 
produce  ravages  more  considerable  is  without  importance.  But, 
in  the  early  stage,  when  the  surface  of  the  tooth  is  still  polished 
and  intact,  we  have  never  been  able  to  prove  the  presence  of  the 
fungus.  It  appears,  therefore,  that  at  this  stage  of  the  malady, 
which  constitutes  the  dry  caries,  properly  so  called,  all  the  disorders 
must  be  attributed  to  the  sole  action  of  acids.  The  development 
of  the  fungus  seems  to  be  favored  by  a  neutral,  or  slightly  acid, 
medium,  whilst  it  cannot  flourish  in  a  strongly  alkaline  liquid. 

"We  have  already  called  attention  to  the  observation  of  Dr. 
Bowditch,  who  has  seen  the  parasites  disappear  upon  rinsing  the 
mouth  with  a  solution  of  soap.  M.  A.  Vogel  found  that  the  fungus, 
oidiu77i  albicans,  continued  to  develop  in  pure  water,  in  solutions  of 
salt  without  alkaline  reaction,  and  especially  in  solutions  of  sugar ; 
whilst  no  proliferations  could  take  place  in  solutions  slightly  alka- 
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line.  These  observations,  to  judge  of  them  by  analogy,  seem  like- 
wise to  prove  that  alkaline  liquids  may  exercise  a  destructive  action 
upon  the  leptothrix." 

Attaching  to  these  investigations  the  importance  which  they 
seem,  beyond  doubt,  to  merit,  may  we  not  with  profit  give  this 
theory  our  thoughtful  consideration? 


After  the  reading  of  the  above  report  — 

Dr.  JuDD  said:  Any  theory  of  caries  that  does  not  give  atten- 
tion to  parasitic  growth  is  worthless.  It  is  an  interesting  study  to 
find  out  what  is  fatal  to  these  growths.  There  are  a  good  many 
agents  which  instantly  destroy  the  common  forms,  as  those  of 
stagnant  water.  Alkaline  solutions  destroy  them  at  once.  A  great 
deal  might  be  accomplished  by  a  proper  investigation  on  this 
point.  That  "  green  stain  "  is  of  parasitic  origin,  I  have  no  doubt. 
Carbolic  acid  seems  to  exert  a  very  deleterious  influence  on  these 
growths,  and  when  applied  to  children's  teeth,  covered  with  various 
kinds  of  deposits,  it  restores  them  to  a  healthy  condition,  and,  I 
have  no  doubt,  acts  by  destroying  parasitic  growth. 

Dr.  Wm.  C.  Eastlack,  having  been  called  upon  for  a  state- 
ment concerning  the  practice  of  dentistry  in  China,  responded  as 
follows :  You  must  not  expect  me  to  bring  you  anything  new  or 
fresh  in  dentistry.  I  can  only  bring  you  my  personal  experience 
of  the  practice  in  China  and  Japan.  I  was  in  Hong  Kong  for 
fifteen  years.  This  is  a  British  colonial  dependency.  I  was  con- 
fronted by  a  total  want  of  appreciation  of  dentistry.  My  experi- 
ence has  been  largely  the  same  as  yours.  I  have  had  for  my 
patients,  princes  and  slaves,  Chinese,  Siamese,  Mohammedans, 
Turks,  Greeks,  Austrians,  Tartars,  representatives  from  almost 
every  nation.  Apart  from  this,  my  practice  is  identical  with  your 
own.  I  might  give  a  very  interesting  account  of  my  interview 
with  the  prince  of  the  country,  but  this  would  take  up  too  much 
of  your  time.  When  I  went  there  to  practice  I  was  entirely  de- 
pendent upon  my  own  resources.  I  built  my  own  chair.  All  my 
instruments  were  manufactured  by  myself.  My  patients  came  to 
me  with  marvelous  tales  of  how  the  Chinese  extract  teeth  without 
pain.  They  said  they  could  take  out  five  or  six  without  giving 
any  pain.    I  determined  to  investigate  the  matter.    For  this  pur- 
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pose  I  went  to  Canton.  I  found  them  a  set  of  charlatans,  mounte- 
banks, and  sorcerers,  who  worked  on  the  creduHty  and  ignorance 
of  the  people,  and,  I  am  ashamed  to  say  it,  there  were  Europeans 
who  believed  in  them  and  submitted  to  their  operations.  I  endea- 
vored to  discover  some  of  their  tricks.  I  found  the  dentist  under 
a  large  umbrella,  with  teeth  strung  around  his  neck.  This  was 
called  the  Temple  of  Horrors.  Figures  in  life-size  were  hung 
around,  represented  as  being  torn  in  pieces,  boiled  in  oil,  etc.  The 
dentist  received  me  very  kindly.  I  secured  some  of  the  white 
powder  which  he  said  was  necessary  to  put  around  the  tooth, 
after  which  the  patient  coughed,  and  the  tooth  came  out  in  his 
hand.  The  powder  was  said  to  be  extracted  from  the  sweat  of  a 
horse,  but  on  examination  I  found  it  to  be  arsenic.  Their  method 
of  curing  the  tootache  is  by  "  extracting  the  worm,"  as  they  say.  A 
gentleman  told  me  he  saw  the  worm  in  the  tooth.  They  contend 
that,  after  penetrating,  the  worm  attacks  the  blood-vessels.  The 
operation  in  this  case  almost  defied  detection  ;  but  I  stole  the  instru- 
ment with  which  he  worked,  which  was  a  common  pair  of  dissecting 
forceps,  apparently,  with  which  he  brought  out  the  black  maggot  and 
held  it  up.  One  of  the  arms  of  these  forceps  was  made  of  bamboo, 
painted  just  like  the  other  arm.  On  compressing  this  the  worm 
came  out.  The  instrument  was  placed  in  the  mouth,  the  worm 
forced  out,  and  then  the  forceps  reintroduced  and  the  worm  taken 
away.  This  is  the  way  they  influence  the  natives,  and  I  am  sorry 
to  say  Europeans  are  often  duped  by  them.  They  also  make 
artificial  teeth  from  the  tusk  of  the  hippopotamus,  carved  to  a 
resemblance  of  the  natural  teeth,  through  which  they  drill  holes, 
and  attach  to  the  teeth  with  copper  wire.  In  Japan,  dentistry  is 
more  of  a  science.  Doctors  and  dentists  there  are  nearly  wor- 
shiped. In  Yeddo,  I  saw  a  man  carve  out  of  hard  wood,  like 
mahogany,  a  plate  to  fit  the  roof  of  the  mouth,  and  in  this  he 
inserted  human  teeth.  The  work  reflected  great  credit  upon  his 
ingenuity.  The  teeth  of  the  Chinese  are  very  superior.  They  are 
finer  and  more  durable  than  ours.  Their  diet  is  cleansing  in  itself. 
The  Japanese  are  a  most  cleanly  people.  They  use  tooth-brushes 
made  of  willow,  cut  like  a  tooth-pick.    They  do  not  fill  teeth. 

I  have  two  students, —  one  I  took  to  Berlin  and  one  to  Phila- 
delphia. They  make  fine  operators.  The  artificial  teeth  made  by 
a  goldsmith  there  you  would  be  surprised  to  see.  Caries  is  not 
very  prevalent.    They  use  very  little  confectionery  or  sugar. 


LOCAL  SOCIETIES. 


The  Committee  on  Local  Societies  made  the  following  verbal 
reports : 

Dr.  JUDD  said  that  he  had  not,  as  a  member  of  that  committee, 
visited  local  societies  to  any  great  extent.  As  far  as  he  was  ac- 
quainted with  the  doings  of  these  societies  in  the  West  and  North- 
west, they  were  progressive,  and  some  of  them  were  fully  up  to  the 
standard  of  the  present  body,  as  their  published  transactions  would 
testify.  He  thought  it  the  duty  of  the  Committee  to  search  out 
and  visit  those  societies  which  were  the  most  benighted,  and  stimu- 
late and  assist  their  efforts  to  gain  a  more  thorough  knowledge  of 
their  profession.  With  this  view,  he  had  faithfully  attended  the 
meetings  of  the  Illinois  State  Society  ever  since  its  organization, 
and  began  to  entertain  hopes  of  its  enlightenment. 

Dr.  Taft  said  that  he  had  visited  some  twenty-four  societies 
during  the  last  year.  He  was  glad  to  see  them  working  so  harmo- 
niously, and  he  reported  a  great  progress  in  almost  every  instance. 
He  thought  these  visits  should  be  kept  up — they  stimulated  the 
local  societies  to  work.  Some  of  them  so  appreciated  them  as  to 
pay  Dr.  Palmer's  expenses  to  come  among  them  to  operate  for 
their  instruction.  Dr.  Atkinson,  he  said,  was  doing  a  great  work 
in  this  direction.  The  pleasure  that  it  gave  the  societies  to  receive 
their  visiting  brethren,  fully  repaid  them  for  going. 

Dr.  Atkinson  said  :  My  intercourse  among  the  various  societies 
has  been  very  pleasant,  especially  in  the  South.  There  they  fight 
and  quarrel,  and  say  I'm  wrong,  and  all  that;  but  when  I  convict 
them  they  are  convicted  all  over.  They  are  honest,  and  when  they 
give  up  it's  all  over,  and  they  go  to  work  on  what  they  have  learned. 
But  these  New  England  fellows  are  hard  to  convict.  They  think 
they  are  the  "hub,"  you  know,  and  when  you  show  them  the  truth 
they  say,  "  that's  so,"  and  all  that,  but  they  are  only  convicted  on 
the  surface.  If  you  go  back  to  them  after  awhile,  you'll  find  them 
sunk  right  in  the  old  ruts  again.  Dentistry  is  moving  on.  Men 
are  getting  clear,  and  I  hold  that  we,  to-day,  are  the  highest  repre- 
sentatives of  scientific  progress  on  earth. 
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MINUTES  OF  TRANSACTIONS 

OF  THE 

American  Dental  Association. 


By  M.  S.  dean,  Secretary. 


THE  American  Dental  Association  commenced  its 
Fourteenth  Annual  Session  in  St.  Andrew's  Hall,  Detroit, 
Michigan,  August  4th,  1874,  at  10:45  ^'  ^^^^  President,  Prof. 
T.  L.  Buckingham,  in  the  chair. 

The  session  was  opened  with  prayer  by  the  Rev.  L.  P.  Mer- 
cer, of  Detroit. 

The  roll  of  permanent  members  w^as  called.  The  following 
members  were  reported  as  having  paid  their  dues,  those  marked 
with  an  *  not  being  present,  but  forwarding  their  dues. 


W.  W.  Allport, 
*Wm.  H.  Allen, 
John  Allen,  - 
C.  F.  Allan, 
H.  L.  Ambler, 
*J.  J.  Anderson, 
W.  H.  Atkinson, 
J.  M.  Austin, 


669  Wabash-ave.,  Chicago. 

18  West  nth  st.,  N.  Y. 

314  5th-ave.,  N.  Y. 

Newburg,  N.  Y. 

114  Euclid-ave.,  Cleveland,  O. 

Springfield,  Mass. 

41  East  9th  St.,  N.  Y. 

76  Felix  St.,  St.  Joseph,  Mo. 


C.  M.  Bailey, 
*J.  W.  Baxter, 

*C.   H.  BiDDLE, 
*J.  J.  BiRGE, 

*W.  A.  Bronson, 
2 


Machias,  Me. 
Vevay,  Ind. 

133  Pacific  St.,  Brooklyn,  N.  Y. 
San  Francisco,  Cal. 
8  East  34th  St.,  N.  Y. 
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Jr\. .    in  .    J3  K.        IV  \>  ..'Y  1  , 

13  Greene-tive.,  Brooklyn,  T^.  Y. 

*Seneca  B.  Brown, 

-    Ft.  Wavne,  Ind. 

E.  A.  BoGUE, 

29  East  20th  St.,  N.  Y. 

C.  R.  Butler, 

114  Euclid-ave.,  Cleveland,  0. 

L.  Bl  ffett, 

Cleveland,  O. 

T.   L.  BlCKINGHAM, 

-    1206  Vine  St.,  Philadelphia,  Pa. 

C.  C.  Carroll,  - 

Meadville,  Pa. 

J.  S.  Cassiuy, 

-    Covington,  Ky. 

J.  F.  Canine, 

170  5th  St.,  Louisville,  Ky. 

M.  L.  Chaim, 

-    30  Cooper  Institute,  N.  Y. 

*H.  S.  Chase, 

1206  Washington-ave.,  St.  Louis. 

James  Cleland, 

-    Campus  Martius,  Detroit,  Mich. 

Hi.    ^> .    V_/L.AKrw,            .            -  - 

OC  101 L,    >>  IS. 

*Aaron  Colton, 

-    Hudson,  N.  Y. 

C.  D.  Cook, 

133  Pacific  St.,  Brooklyn,  N.  Y. 

J.  N.  Crouse, 

-    652  Wabash-ave.,  Chicago. 

W.  G.  CuMMiN(;s, 

Sturgis,  Mich. 

Gbo.  H.  Clshing, 

-    174  State  St.,  Chicago. 

E.  B.  David, 

Aledo,  111. 

G.  C.  Daboll, 

-    Buffalc,  N.  Y. 

M.  S.  Dean, 

174  State  St.,  Chicago. 

R.  B.  Donaldson, 

Washington,  D.  C. 

B.  Oscar  Doyle,  - 

-    291  W.  Jefferson  st.,  Louisville,  Ky 

*Chas.  E.  Dunn, 

148  2d  St.,  Louisville,  Ky. 

W.  C.  Dyer,  - 

1135  Wabash-ave.,  Chicago. 

*Wm.  Dutch,         -  ' 

26  Montgomery  st.,  San  Francisco, 

Geo.  E.  Elliot, 

^leadville,  Pa. 

C.  D.  Elliot, 

Franklin,  Pa. 

Geo.  L.  Field, 

Campus  Martius,  Detroit,  Mich. 

Isaiah  Forbes, 

-    8th  St.,  near  Olive,  St.  Louis. 

*S.  A.  Freeman, 

416  Mam  St.,  BuTialo,  iS.  Y. 

*A.  W.  Freeman, 

675  Wabash-ave.,  Chicago. 

E.  S.  Gaylord,  - 

New  Haven,  Ct. 

\Vm.  H.  Goddard, 

-    65  West  Walnut  st.,  Louisville,  Ky 

A.  J.  Grosvenor, 

Troy,  0. 

D.  C.  Hawxhurst, 

-    Battle  Creek,  Mich. 

*J.  L.  Hill,    -       -       -  - 

Gettysburg,  Pa. 

E.  S.  Holmes, 

-    Grand  Rapids,  Mich. 

A.  HOLBROOK, 

Milwaukee,  Wis. 
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Wm.  p.  Hortox, 
*e.  hoxsinger, 
E.  Hunter, 
P.  G.  C.  Hunt, 

*RoiiERT  HUEY, 


I  Euclid-ave.,  Cleveland,  O. 
280  Park-ave.,  Chicago. 
Manchester,  Mich. 
Indianapolis,  Ind. 
330  S.  15th  St.,  Philadelphia. 


W.  H.  Jack.son, 
*J.  K.  Jami.son, 
Jas.  Johnstone, 
Homer  Judd, 


Ann  Arbor,  Mich. 
Connersville,  Ind. 
Staunton,  Va. 
819  Locust  St.,  St.  Loui 


Geo.  W.  Keely, 
G.  W.  Klump, 

*lSAAC  KnAPP, 

Jas.  S.  Knapp, 
*C.  C.  Knowles, 
*S.  E.  Knowles, 

W.  O.  KuLP,  - 


H.  K.  Lathrop,  Jr. 

W.  E.  Magill, 
J.  F.  Marriner, 

A.  T.  Metcalf, 
W.  H.  Morgan,  - 
S.  H.  McCall, 

B.  R.  McGregor, 
*A.  F.  McLain, 
*Jas.  McManus,  - 

J.  H.  McQuiLLEN,  - 

*H.  B.  Noble, 

L.  G.  Noel, 
*A.  L.  Northrop, 

Edmund  Osmond,  - 


Oxford,  O. 

Williamsport,  Pa. 

Fort  Wayne,  Ind. 

15  Baronne  st..  New  Orleans. 

San  Francisco,  Cal. 

San  P'rancisco,  Cal. 

Davenport,  la. 

153  Woodward-ave.,  Detroit,  Mi 

Erie,  Pa. 

Ottawa,  111. 

Kalamazoo,  Mich. 

Nashville,  Tenn. 

12  Henrj  st.,  Binghanipton,  N. 

Rochester,  N.  Y. 

14  Baronne  st..  New  Orleans, 

Hartford,  Ct. 

2100  Arch  St.,  Phila. 

Washington  D.  C. 

Nashville,  Tenn. 

44  W.  46th  St.,  N.  Y. 

266  Vine  St.,  Cincinnati,  O. 


CoRYDON  Palmer, 
S.  B.  Palmer, 
J.  E.  Phelps, 

*C.  N.  Peirce, 

*F.  Peabody, 

F.  H.  Rehwinkel, 
F.  J.  Richards, 
J.  C.  Ross,  - 


New  York. 

Syracuse,  N.  Y. 

Chagrin  Falls,  O. 

501  N.  7th  St.,  Philadelphia. 

91  W.  Ches.  cor.  3d,  Louisville,  J 

Chillicothe,  O. 
Williamsport,  Pa. 
Nashville,  Tenn. 
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*H.  L.  Sage, 

*I.  A.  Salmon, 

6yo  Tcmont  st.,  Boston. 

*[.   N.  SCR ANTON, 

Bpnnincfnn  Vf 

1 1  1 1 1 1 1  ci  I W  1 1 ,     V  L* 

L.  D.  Shepard,  - 

Hotel  Bovlston  Boston 

C.  Stoddard  Smith, 

418  Adams  st.,  Springfield,  111. 

H.  A.  Smith, 

286  Race  St.,  Cincinnati 

John  S.  SiMith, 

-    210  Locust  St.,  Columbia,  Pa. 

B.  T.  Spellman,  - 

231  Woodward-ave.,  Detroit,  Mich 

S.  S.  Southworth, 

-    Niagara  Falls,  N.  Y. 

C.  S.  Stockton,  - 

15  Cedar  st.,  Newark,  N.J. 

John  Stephax, 

85  Michigan  st.,  Cleveland,  O. 

J-# .         .    O  \\  .A  1  .> , 

69  W^ashington  st.,  Chicago. 

J  .    O .    O  "  A  K  1  1^  t  Y  , 

749  Michigan-ave.,  Chicago. 

J.  A.  Swasey, 

944  Wabash-ave.,  Chicago. 

J.  Taft,    -       -       .  . 

117  W.  4th  St.,  Cincinnati. 

C.  R.  Taft, 

Mansfield,  O. 

G.  R.  Thomas, 

-    Campus  Martins,  Detroit,  Mich. 

S.  B.  Tizzard, 

Davton,  O. 

vVm.  \  AN  Antwerp, 

JVlt.  otcrnng,  K.y. 

J.  R.  Walker, 

E.  J.  Wave, 

J.  H.  Warner,  - 

*Geo.  F.  Waters 

IVT       T-T      WTTTiR         -               -  - 

Ijancaster,  Pa. 

I.  J.  Wetherbee, 

46  Dover  St.,  Boston. 

S.  Welchens, 

-    Lancaster,  Pa. 

*J.  C.  Whinery, 

Salem,  O. 

E.  M.  Wolfe, 

-    Oil  City,  Pa. 

*C.  F.  Wheeler,  - 

Albanv,  New  ^^ork. 

The  minutes  of  the  last  annual  session  were  called  for,  and  on 
motion  the  reading  was  dispensed  with. 

The  amendment  to  the  Constitution  proposed  by  Dr.  God- 
dard  at  the  last  annual  session  was  taken  up  and  adopted,  viz  to 
amend  Section  3,  Article  III,  by  substituting  for  that  Section,  the 
following: 

Section  3.  Members  to  be  of  three  classes. — The  members  of 
this  Association  shall  be  of  three  classes,  viz:  delegates,  permanent  and 
honorary  members;  the  two  former  having  equal  rights  and  privileges,  ex- 
cept eligibility  to  office;  none  being  eligible  to  hold  office,  except  permanent 
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members;  the  latter  class  to  consist  of  prominent  worthy  members  of  the 
dental  profession  residing  in  foreign  countries,  who  shall  be  elected  by  ballot. 

[This  amendment  will  be  found  already  incorporated  in  the  last  pamphlet 
edition  (1873.)  of  the  Constitution,  on  page  3,  as  well  as  in  the  Constitution 
printed  with  the  Transactions  for  1873. — Sec] 

On  motion  of  Dr.  Dean,  the  amendment  to  Article  II,  Section 
3  of  the  Code  of  Ethics,  proposed  by  the  Publication  Committee, 
was  adopted,  viz :  to  substitute  for  the  Section  mentioned,  the 
following : 

Section  3.  It  is  unprofessional  to  resort  to  public  advertisements,  such 
as  cards,  handbills,  posters  or  signs,  calling  attention  to  peculiar  styles  of 
work,  prices  for  services,  special  modes  of  operating,  or  to  claim  superiority 
over  neighboring  practitioners;  to  publish  reports  of  cases,  or  certificates  in 
the  public  prints;  to  go  from  house  to  house  soliciting  or  performing  opera- 
tions ;  to  circulate  or  recommend  nostrums,  or  to  perform  any  other  similar 
acts.  But  nothing  in  this  section  shall  be  so  construed  as  to  imply  that  it  is 
unprofessional  for  dentists  to  announce  in  the  public  prints  or  by  card,  simp- 
ly their  names,  occvipation,  and  place  of  business;  or  in  the  same  manner  to 
announce  their  removal,  absence  from,  or  return  to  business ;  or  to  issue  to 
their  patients  appointment  cards  having  a  fee-bill  for  professional  services 
thereon. 

[This  amendment  will  be  found  on  page  21  of  the  pamphlet  Constitution 
of  iS'js—Sec] 

Adjourned  to  2  o'clock  p.  m. 

FIRST  DAY— AFTERNOON  SESSION. 

The  Association  met  pursuant  to  adjournment,  the  President 
in  the  chair.  The  minutes  of  the  morning  session  were  read  and 
approved. 

Dr.  Dean  moved  the  re-adoption  of  the  resolution  rescinded 
at  the  last  annual  meeting,  which  is  as  follows: 

Resolved^  That  henceforth  no  person  shall  be  received  as  a  delegate  who 
is  in  arrears  for  dues,  or  until  they  have  paid  to  the  Treasurer  the  full 
amount  due  at  the  time  their  names  were  dropped  for  non-payment. 

The  question  being  upon  Dr.  Dean's  motion,  a  discussion  took 
place,  participated  in  by  Drs.  Spellman,  Goddard,  Wetherbee, 
Atkinson,  Thomas  and  Crouse,  and  the  motion  was  carried. 
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Dr.  Shepard,  chairman  of  the  Committee  on  Credentials,  made 
a  report  which,  as  finally  completed  by  various  supplemental  re- 
ports, was  adopted  as  follows : 

lo-wa  State  Detital  Society — W.  O.  Kulp. 

Kentucky  State  Dental  Association — W.  li.  Goddard,  J.  F.  Canine,  W.  Van 
Antwerp,  B.  Oscar  Doyle. 

Lake  Erie  Dental  Association — E.  M.  Wolfe. 

Mad  River  Valley  Dental  Association  of  Ohio — A.  J.  Grosvenor,  S.  B.  Tiz- 
zard,  Geo.  Watt. 

Maine  State  Dental  Society — C.  M.  Bailey. 

Michigan  Dental  Association — E.  S.  Holmes,  D.  C.  Haw  xhurst,  A.  T. 
Me  teal  f. 

Missouri  State  Dental  Association — ^J.  M.  Austin. 
Neiv  2'ork  Odontological  Society — A.  H.  Brockway. 
Second  District  Dental  Society  of  Nevo  Tork — C.  F.  Allan. 
Fifth  District  Dental  Society  of  New  Tork — S.  B.  Palmer. 
Sixth  District  Dental  Society  of  Neiv  rork—S.  H.  McCall. 
New  Orleans  Dental  Associaton — J.  S.  Knapp. 
New  Jersey  State  Dental  Society — C.  S.  Stockton. 
Northern  Ohio  Dental  Association — J.  E.  Phelps,  John  Stephan. 
Ohio  State  Dental  Society—].  H.  Warner,  W.  P.  Horton. 
Odontograpic  Society  of  Pennsylvania — M.  H.  Webb. 
Pennsylvania  State  Dental  Society — W.  E.  Magill,  S.  Welchens. 
Temiessee  Dental  Association. — J.  C.  Ross,  L.  G.  Noel. 
Washington  City  Dental  Society — R.  B.  Donaldson. 
Wisconsin  State  Dental  Society — E.  N.  Clark,  A.  Holbrook. 
Boston  Dental  College — I.  J.  Wetherbee. 
Dental  School  of  Harvard  University — L.  D.  Shepard. 
Ohio  Dental  College — ^J.  S.  Cassidy,  W.  P.  Horton. 
Pennsylvania  College  of  Dental  Surgery — T.  L.  Bvickingham. 
Philadelphia  Dental  College — ^J.  H.  McQuillen. 

Chicago  Dental  Society — J.  A.  Swasey,  J.  S.  Swartley,  M.  S.  Dean. 
Defital  Society  of  Detroit — H.  K.  Lathrop,  Jr.,  Jas.  Cleland. 
Indiana  State  Dental  Association — J.  K.  Jamison. 

Illinois  State  Dental  Society — Geo.  H.  Cushing,  J.  N.  Crouse,  W.  C.  Dj^er, 
C.  Stoddard  Smith,  E.  B.  David,  J.  F.  Marriner. 

The  consideration  of  reports  of  Standing  Committees  was  then 
taken  up,  and  the  first  report  in  order.  Dental  Physiology,  was 
read  by  the  chairman.  Dr.  M.  S.  Dean. 

Dr.  McQuillen  offered  a  transcript  of  the  articles  referred  to 
in  the  report  of  Dr.  Dean,  as  showing  more  fully  the  positions  he 
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had  taken  therein,  and  on  motion  of  Dr.  Dean  was  invited  to 
read  the  same;  he  accordingly  read  the  paper,  and  discussed  the 
report  verbally. 

The  discussion  was  continued  by  Drs.  Atkinson,  Judd  and 
Knapp. 

B}'  consent  Dr.  Grouse  here  introduced  the  subject  of  the  testi- 
monial fund  to  Dr.  Barnum,  and  was  followed  by  Drs.  Keely, 
Goddard  and  others. 

Adjourned  until  7 130  p.  m. 

FIRST  DAY— EVENING  SESSION. 

The  association  convened  at  7:30  p.  m.,  Pres.  Buckingham  in 
the  chair.  The  minutes  of  the  previous  session  were  read  and 
approved.  The  subject  of  Dental  Physiology  was  continued,  and 
discussed  by  Drs.  Atkinson,  Judd,  Dean,  Hunter,  Knapp,  Osmond, 
S.  B.  Palmer  and  McQuillen. 

On  motion  the  subject  was  passed. 

The  report  on  Dental  Pathology  was  called  for,  and  one  writ- 
ten by  Dr.  H.  S.  Ghase,  a  member  of  that  committee,  was  read 
by  Dr.  Gushing. 

The  subject  was  then  discussed  by  Drs.  Atkinson,  Judd,  Bogue, 
Hunter,  Butler,  Morgan,  Walker  and  Grouse. 

Adjourned  according  to  order  of  business. 

SECOND  DAY— MORNING  SESSION. 

The  Association  met  pursuant  to  adjournment,  the  President 
in  the  chair.  The  minutes  of  the  previous  session  were  read  and 
approved. 

Dr.  Shepard  offered  the  following  resolution,  which  was  adop- 
ted: 
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Resolved,  That  the  Treasurer  is  hereby  instructed  to  notify  permanent 
members  who  have  not  paid  their  annual  dues,  of  their  indebtedness,  and  in- 
form them  that  if  they  owe  for  two  years  at  the  end  of  the  present  session, 
they  are  Hable  to  be  dropped  from  membership. 

The  subject  of  Dental  Pathology  and  Surgery  was  continued, 
and  discussed  by  Drs.  Watt,  Taft,  Osmond,  Morgan,  Judd,  Spell- 
man,  McQuillen,  Atkinson,  Dean  and  Bogue. 

On  motion  the  subject  was  passed. 

The  report  on  Histology  was  called  for,  and  further  time 
granted  to  the  committee. 

Dr.  Bogue  moved  that  a  committee  of  three  be  appointed  for 
the  purpose  of  presenting  appropriate  memorial  resolutions  in  re- 
gard to  the  decease  of  Professor  Hitchcock.  Carried,  and  Drs. 
Bogue,  Taft  and  Shepard  appointed. 

The  report  on  Dental  Chemistry  was  called  for,  and  read  by 
Dr.  H.  A.  Smith,  chairman  of  that  committee. 

Dr.  Shepard  gave  notice  of  the  following  amendment  to  the 
constitution,  viz : 

Add  to  article  IV,  the  clause,  "The  Executive  Committee  shall  have 
power  to  change  the  place  determined  upon  for  the  regular  meeting,  for  ex- 
traordinary reasons,  notice  of  such  change  to  be  published  in  due  season." 

Adjourned  until  7:30  p.  m. 

SECOND  DAY— EVENING  SESSION. 

The  Association  convened  at  8  o'clock,  Vice-President  Forbes 
in  the  chair.  The  minutes  of  the  previous  meeting  were  read 
and  approved.  The  discussion  of  the  report  on  Dental  Chemis- 
try was  declared  in  order,  but  on  motion  was  passed. 

The  Report  on  Histology  w^as  called  for,  and  further  time 
granted  the  committee. 

Dr.  Taft  moved  that,  as  there  were  no  members  of  the  Com- 
mittee on  Dental  Therapeutics  present,  the  Chair  appoint  some 
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member  to  open  the  subject  for  discussion,  at  the  proper  time. 
Carried,  and  the  Chair  appointed  Dr.  Taft  in  accordance  with 
the  resohition. 

On  motion  of  Dr.  Atkinson,  the  committee  on  Etiology  was 
called,  and  Dr.  Webb,  a  member  of  that  committee  read  a  report. 

On  motion  the  further  consideration  of  the  subject  was  post- 
poned until  the  chairman  of  that  committee  should  be  prepared 
to  present  his  report. 

The  Committee  on  Operative  Dentistry  was  called,  and  the 
chairman,  Dr.  Shepard,  read  a  report;  after  which  the  subject  was 
discussed  by  Drs.  C rouse,  Wetherbee  and  Thomas. 

Adjourned. 

THIRD  DAY— MORNING  SESSION. 

The  Association  met  pursuant  to  adjournment,  at  lo  a.  m., 
the  President  in  the  chair.  The  minutes  of  the  preceding  meet- 
ing were  read,  corrected  and  approved. 

Miscellaneous  business  was  called  up,  and  Dr.  Rehwinkel, 
chairman  of  the  committee  appointed  last  year,  to  endeavor  to  se- 
cure the  aj^pointment  of  Dental  Surgeons  in  the  armv  and  navv, 
reported  that  for  various  reasons,  one  of  which  was  the  tendencv 
of  Congress  towards  retrenchment,  the  committee  deemed  it  ad- 
visable to  make  no  attempt  at  present  to  accomplish  an3  thing  in 
that  direction;  and  on  motion  of  Dr.  Crouse,  the  report  was  re- 
ceived and  adopted,  and  the  committee  discharged. 

The  subject  of  Operative  Dentistry  was  continued,  and  dis- 
cussed by  Drs.  Cushing,  Butler,  Knapp,  Allen,  Keelv,  Kulp, 
Stockton,  Osmond,  Bogue,  Judd,  McQuillen  and  Allport. 

On  motion  the  time  of  adjournment  was  extended  fifteen  min- 
utes beyond  the  usual  time. 

Dr.  Bogue,  chairman  of  the  Committee  to  draft  Memorial 
Resolutions  relative  to  the  death  of  Dr.  Hitchcock,  reported  the 
following,  which  was  imanimously  adopted : 
3 


i8 


AMERICAN  DENTAL  ASSOCIATION. 


Whereas,  This  Association  has  with  sorrow  learned  of  the  death  of  Prof 
Thos,  B,  Hitchcock,  of  the  Harvard  Dental  School,  one  of  our  most  valued 
members,  and  the  chairman  for  this  year  of  the  committee  on  Histology 
and  Microscopv ;  therefore 

Resolved,  That  we  signify  in  this  public  manner  our  sense  of  the  great  loss 
which  the  profession  and  the  cause  of  Dental  Education  has  sustained ;  and 
that  this  resolution  be  inserted  in  the  records  in  the  place  where  the  report 
of  the  Committee  would  have  appeared, 

E.  A.  BOGUE,  -) 

J.  TAFT,  V  Cominitte. 

L.  D.  SHEPARD.  ) 

On  motion  the  selection  of  the  phice  of  next  meeting,  and  the 
election  of  officers,  was  made  the  special  order  for  the  evening 
session. 

Adjourned  until  2:30  p.  m. 

THIRD  DAY— AP^TERNOON  SESSION. 

The  Association  convened  at  the  appointed  hour,  the  President 
in  the  chair.  The  minutes  of  the  preceding  session  w^ere  read 
and  approved. 

The  subject  of  operative  dentistry  v^  as  continued,  and  discussed 
by  Drs.  S.  B.  Palmer,  Walker,  Knapp,  Atkinson,  Shepard,  Webb, 
and  Taft;  and  on  motion  the  subject  was  passed. 

A  motion  to  reconsider  this  \'ote  was  carried,  and  the  original 
motion  was  renewed  and  lost.  Ti'.e  subject  was  again  taken  up 
and  discussed  by  Drs.  Taft,  Thomas,  and  Rehwinkel;  and  on  mo- 
tion the  subject  was  passed. 

The  Committee  on  Dental  Appliances  made  a  report,  through 
its  chairman.  Dr.  Field,  which  was  accepted,  and  referred  to 
the  Publication  Committee. 

On  motion,  the  subject  of  Etiology  was  resumed,  and  a  report 
read  by  Dr.  McQuillen.    Discussed  by  Drs.  McQuillen  and  Noel. 


Adjourned  till  7 130  p.  m. 
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THIRD  DAY— EVENING  SESSION. 

The  Association  convened  at  8  o'clock,  President  Buckingham 
in  the  chair.  The  minutes  of  the  preceding  session  were  read 
and  approved. 

The  special  order  of  the  evening,  viz :  selection  of  place  of 
next  meeting,  and  election  of  officers,  was  taken  up  and  proceed- 
ed w4th. 

Dr.  Gushing,  from  the  committee  to  nominate  a  place  for  next 
meeting,  reported  that  the  committee  nominated  only  Niagara. 
The  ballot  being  taken,  Niagara  was  selected. 

The  election  of  officers  was  then  proceeded  with,  and  resulted 
as  follows : 

President — M.  S.  Dean,  Chicago. 

First  Vice  Presideiit—G.  W.  Keely,  Oxford,  Ohio. 

Second  Vice  President — ^J.  S.  Kxapp,  New  Orleans. 

Corresponding  Secretary — G.  L.  Field,  Detroit. 

Recording  Secretary — C.  Stoddard  Smith,  Springfield,  Illinois. 

Treasurer — W.  H.  Goddard,  Louisville,  Kentucky. 

Executive  Committee — (New  members)  A.  H.  Brockway,  Brooklyn;  G. 
C.  Daboll,  Bufi:alo ;  S.  B.  Palmer,  Syracuse. 

On  motion,  the  order  of  business  was  suspended,  to  enable  Dr. 
Gushing  to  offer  the  following  amendments  to  the  Gonstitution, 
w^hich  were  lost  for  want  of  a  unanimous  vote,  and  were  laid  over 
until  next  year,  viz : 

To  amend  Art.  V,  Sec.  6, — under  head  of  "Sub-committees — First  Divis- 
ion, Committee  of  Arrangements," — by  striking  out  these  words — "if  practi- 
cable, reside  at  or  near  the  place  at  which  the  Association  is  to  hold  its  next 
annual  meeting,  and  shall" — 

To  amend  Art.  IV,  by  adding  this  clause ; — "After  the  selection  of  a  place  of 
meeting  there  shall  be  appointed  by  the  President  annually,  a  committee  of 
three,  residing  at  or  near  the  place  selected  for  the  next  meeting,  whose  duty 
it  shall  be  to  procure  rooms  for  meetings,  clinics  and  for  the  exhibition  of 
mechanical  appliances,  and  to  make  such  other  local  arrangements  as  may 
be  needed  for  the  Association.  This  committee  shall  act  under  the  direction 
of  the  first  division  of  the  Executive  Committee." 

Adjourned. 
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FOURTH  DAY— MORNING  SESSION, 

The  Association  met  pursuant  to  adjournment,  President  Buck- 
in<i^ham  in  the  chair;  the  minutes  of  the  previous  meeting  were 
read  and  appr()\'ed. 

On  motion  of  Dr.  Judd,  the  suhject  of  Etiology  was  passed. 

The  Treasurer  made  his  report,  as  follows,  which  was  accepted 
and  adopted. 

Wm.  H.  Goddard,  Treasurer,  ix  account  with  Ameri- 
can Dentau  Association. 

Dr.  August,  5th  1S73. 

To  Balance,  in  my  hands   $320  13 

Cash,  dues,  for  1872  $  25  00 

"    1S73   580  00 

  605  00 


$925  13 


Cr.  August  4th,  1873. 

By  paid  Voucher  No.  i  '  $100  00 

"  "        No.  2   50  GO 

"  "       No.  3   50  GO 

"  "       No.  4   II  90 

"  "       No.  5   500  GO 

711  9G 

August,  1874,  To  Balance,   213  23 

$925  13 

WM.  H.  GODDARD,  Treasurer. 

We  have  examined  the  Report  of  the  Treasurer,  and  find  it 
correct. 

L.  D.  SHEPARD,  )  ^ 

S.  B.  PALMIER,  Connmttee. 

Detroit,  Mich.,  Aiignst  dt/i^  iS'/4. 

The  Committee  on  Volunteer  Essays  recommended  the  read- 
ing of  a  paper  handed  in  by  Dr.  I.  Douglass  of  jSIichigan,  upon 
apparent  death  by  chloroform,  and  it  was  accordingly  read  by 
Dr.  Cushing,  and  referred  to  the  Publication  Committee. 
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On  motion  of  Dr.  Shepard,  the  salaries  of  the  Secretary  and 
Treasurer  were  ordered  paid. 

Dr.  Shepard,  was  on  motion  allowed  to  withdraw  a  resolution 
that  he  had  previously  offered,  but  which  had  not  been  stated 
by  the  chair  and  which  at  his  request  had  been  laid  on  the  table 
for  the  time,  and  to  substitute  for  the  same  the  following,  which 
was  unanimously  passed. 

Resolved,  That  the  American  Dental  Association  fully  appreciates  the 
promptness  with  which  Dr.  S.  S.  White  responded  to  the  requests  of  the 
dental  profession,  to  take  the  management  of  the  suit  for  the  ascertainment 
of  the  rights  of  the  public  in  regard  to  the  use  of  Vulcanite  for  dental  pur- 
poses; and  would  respectfully  request  him  to  continue  his  valuable  aid  in 
carrying  up  the  case  for  final  adjudication  by  the  Supreme  Court  of  the  U. 
S.,  pledging  him  our  moral  and  material  support  in  defraying  the  expenses 
which  may  be  incurred  in  the  future. 

The  Subject  of  Dental  Education  was  taken  up,  and  the  reports 
of  the  Standing  Committee  and  Essays  on  that  subject  were  or- 
dered read  before  it  was  discussed. 

A  letter  was  received  from  Prof.  McLain,  of  New  Orleans, 
the  chairman  of  the  Committee,  expressing  regrets  at  his  inabil- 
ity to  be  present,  and  wishing  the  association  a  pleasant  and 
profitable  session.  The  letter  being  accompanied  by  Prof. 
McLain's  Report  as  chairman  of  the  Committee,  was  read  by 
Prof.  Knapp.  Dr.  Keely,  a  member  of  the  Committee,  followed 
with  an  additional  report. 

The  subject  was  then  discussed  by  Drs.  Allen,  Walker,  Taft 
and  Thomas. 

On  motion  of  Dr.  Shepard,  it  was  resolved  that  the  time  of 
speakers  on  this  subject  be  limited  to  ten  minutes. 

The  subject  was  further  discussed  by  Drs.  Stockton,  Bogue, 
Butler,  Shepard,  Allport,  Morgan,  Wetherbee,  McQuillen, 
Crouse,  Atkinson,  Osmond,  Watt,  and  Rehwinkel. 

Dr.  Butler  offered  the  following  resolution,  which  was  adopted : 

Resolved,    That  it  is  the  opinion  of  the  American  Dental  Association, 
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that  the  time  has  fully  come,  when  degrees  should  not  be  conferred  by 
Dental  Colleges  upon  any  student  who  has  attended  but  one  course  of 
lectures. 

The  vote  was  afterwards  reconsidered  and  tlie  resolution  laid 
over  initil  next  year. 

Adjourned. 

FOURTH  DAY— AFTERNOON  SESSION. 

The  Association  met  pursuant  to  adjournment,  the  President 
in  the  chair.    The  minutes  were  read  and  approved. 

The  bill  of  the  Committee  of  Arrangements  was  read  and 
adopted  and  ordered  paid. 

Dr.  Stockton  offered  the  following  amendment  to  the  Consti- 
tution; viz,  to  amend  Article  V,  Section  i,  as  follows:  in  lieu  of 
the  second  clause,  substitute  the  following: 

The  three  names  having  the  greatest  number  of  votes,  shall  be  the  sole 
nominees  for  President,  and  first  and  second  Vice-President,  and  upon  the 
next  ballot  these  three  names  only,  shall  be  voted  upon;  the  name  receiving 
the  highest  number  of  votes  shall  be  declared  President;  and  the  name 
receiving  the  next  Jiighest,  shall  be  the  first  Vice-President;  and  that  receiv- 
ing the  next  highest,  shall  be  the  second  Vice-President. 

Laid  over  one  vear  according  to  rule. 

Dr.  Shepard  offered  the  following,  which  was  adopted : 

Resolz'ed,  That  the  thanks  of  this  Association  be  tendered  to  the  Reporters 
of  the  press;  to  the  proprietors  of  the  hotels;  to  the  local  Committee  of 
the  Association,  to  whose  efforts  and  labors  has  been  due  in  a  large  degree, 
the  success  and  pleasure  of  the  present  meeting;  to  the  city  authorities  of 
Detroit,  for  the  free  use  of  the  Council  Chamber ;  and  to  the  Dentists  of 
Detroit,  for  the  very  generous  and  hospitable  manner  in  which  they  have 
received  and  entertained  the  Association. 

Dr.  Judd  moved  a  resolution,  directing  that  the  volumes  of 
transactions  of  previous  years,  now  on  hand,  excepting  those  of 
last  session,  be  donated  to  such  individuals  as  might  call  for  them; 
and  on  motion  of  Dr.  Thomas  that  motion  was  so  amended  that 
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the  balance  remaining,  should  be  donated  to  the  local  societies  of 
the  country ;  the  recipients  to  pay  costs  of  transportation.  The 
resolution  and  amendment  were  both  carried. 

The  Nominating  Committee  reported  the  following  as  the 
Standing  Committees  for  the  ensuing  year,  which  upon  vote 
were  duly  elected; 

Physiology—].  H.  McQuillen,  E.  S.  Gaylord,  J.  R.  Walker 

Pathology — H.  Judd,  L.  D.  Shepard,  J.  S.  Knapp. 

Histology  and  Microscopy — ^J.  Taft,  E.  D.  Swain,  W.  H.  Jackson. 

Chemistry — H.  A.  Smith,  S.  B.  Palmer,  J.  S.  Cassidy. 

Therapeutics— Y..  A.  Bogue,  W.  O.  Kulp,  C.  C.  Carroll. 

Operative  Dentistry — G.  H.  Gushing,  C.  S.  Stockton,  S.  H.  McCall. 

Mechanical  Dentistry — F.  H.  Rehwinkel,  J.  F.  Canine,  J.  Johnstone. 

Dental  Education — G.  W.  Keely,  A.  H.  Brockway,  S.  Welchens. 

Dental  Literature — I.  Knapp,  L.  G.  Noel,  C.  D.  Cook. 

Etiology — H.  S.  Chase,  D.  C.  Hawxhurst,  C.  S.  Smith. 

Prize  Essays — I.  Forbes,  G.  L.  Field,  R.  B.  Donaldson. 

The  regular  order  of  business  was  resumed,  and  the  subject  of 
Dental  Education  was  further  discussed  by  Drs.  Rehwinkel, 
Horton,  and  Judd. 

Dr.  Bogue  offered  the  following  resolutions: 

Resolved,  That  it  is  the  sense  of  this  Association  that  no  dental  student 
should  be  graduated  from  any  dental  college  without  at  least  three  years  in- 
struction, including  private  pupilage  and  college  instruction;  the  latter 
should  in  no  case  embrace  less  than  two  full  regular  courses. 

Resolved,  That  this  Association  suggest  to  the  ditferent  Colleges  of  this 
country  to  appoint  a  common  Examining  Committee,  consisting  of  five 
members,  three  to  be  a  quorum,  none  of  whom  shall  be  in  connection  with 
any  dental  college,  whose  duty  it  shall  be  to  examine  all  applicants  for  grad- 
uation, and  decide  upon  the  same. 

Dr.  Judd  offered  the  following: 

Resolved,  That  this  Association  recommends  to  all  local  societies,  the 
adoption  of  rules  prohibiting  their  members  from  taking  students  for  a  less 
period  than  three  years,  or  for  such  time  as  will  complete  a  three  years 
pupilage. 

These  resolutions  were  by  vote  laid  over  until  the  next  annual 
meeting. 
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Dr.  Spellman  moved  that  the  committee  to  co-operate  with  Dr. 
S.  s>-  White  in  defending  the  rights  of  the  profession  against  the 
Vulcanite  Company  he  called  on  for  a  report;  and  Dr.  Judd  the 
chairman,  made  a  hrief  verhal  report,  which  upon  motion  was 
received,  and  the  committee  continued,  and  the  thanks  of  the 
Association  tendered  to  them  for  the  manner  in  which  they  have 
discharged  their  duties. 

Dr.  Knapp  offered  the  following; 

I?esolved^  That  the  thanks  of  this  Association  are  due,  and  are  hcrehy  ten- 
dered to  the  Michigan  State  Dental  Protective  Union,  for  the  energetic  and 
so  far  successful  manner  in  which  its  officers  have  resisted  the  claims  of 
Josiah  Bacon,  and  the  Goodyear  Dental  Vulcanite  Company. 

After  discussion  by  Drs.  Spellman,  Horton,  Morgan,  Wether- 
bee  and  Shepard,  the  resolution  was  adopted. 

Dr.  Allport  offered  the  following  amendment  to  the  Constitu- 
tion : 

Amend  Section  4,  Article  III,  by  adding  the  following: 

This  Association  will  hereafter  receive  no  delegate  who  shall  after  this 
date,  enter  the  profession  without  first  having  graduated  at  some  reputable 
dental  or  medical  college. 

Laid  over  one  year  according  to  rule. 

The  Publication  Committee  made  the  following  report  which 
was  accepted  and  adopted: 

Five  hundred  copies  of  the  Transactions  of  the  American  Dental  Asso- 
ciation, for  the  years  1871  and  1872  were  published  in  one  volume,  two  hun- 
dred and  thirty-five  of  which  were  bound  in  muslin,  the  balance  in  paper, 


for   $639.48 

Note-Circulars,  Envelopes  and  Pasters,  $  9.00 

Postage,  Expressage,  &c.,   60.48 

  69,48 

Total  for  years  71-2,   $708,96 

Cr. 

By  Cash  from  Treasurer,  $650,00 

"   Transactions  sold  by  Publication  Committee,   64.00 

  714.00 

Balance  due  Association,   $5  04 


M.  S,  DEAN,  CIiain?i(ni  of  Pub.  Com. 
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The  Publication  Committee  also  made  the  following  report: 

Five  hundred  copies  of  the  Transactions  of  the  American  Dental  Associ- 
ation for  the  year  1873  have  been  pubHshed,  about  two  hundred  and  twenty - 
five  of  which  were  bound  in  musHn,  the  balance  in  paper.  Five  hundred 
copies  of  the  Amended  Constitution  were  also  published, 

The  total  amount,  as  per  bills,  for  publishing  Transactions,  Constitution, 


Histological  Illustrations,  and  other  printed  matter   $740.12 

Postage,  $31-90 

Expressage,   2.00 

 3390 


$774.02 

Cr. 

By  Treasurer,  $500.00 

""^  Balance  last  year,   5.04 

"   Transactions  sold  by  Publication  Committee,    55-oo 

  560.04 


Balance  due  Publication  Committee,   $213,98 


M.  S.  DEAN,  Chairman  Pub.  Com. 

The  report  was  accepted,  adopted  and  the  bill  ordered  paid. 

On  motion  of  Dr.  Allport,  the  Publication  Committee  was  in- 
structed to  print  not  exceeding  two  hundred  and  fifty  copies  of 
Transactions,  to  be  bound  in  paper  covers. 

Dr.  S.  B.  Palmer,  chairman  of  the  committee  appointed  to  pre- 
pare a  popular  circular  on  the  care  of  the  teeth,  reported  that  the 
matter  had  been  collected  and  embodied,  but  was  not  deemed  suf- 
ficiently matured  at  the  present  time;  the  committee  therefore 
asked  further  time,  which  was  granted. 

Dr.  Keely,  chairman  of  the  Committee  on  the  Barnum  Testi- 
monial Fund,  reported  progress,  and  asked  further  time,  for  the 
reason  that  many  subscriptions  had  not  been  paid,  and  many  so- 
cieties had  not  been  directly  appealed  to. 

On  motion  the  report  was  accepted  and  adopted,  and  the  com- 
mittee continued. 

On  motion  to  install  the  newly  elected  officers,  Drs.  Morgan 
and  Allport  were  appointed  a  committee  to  induct  them  into  of- 
fice, and  they  were  accordingly  installed. 
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The  report  of  the  Committee  on  Mechanical  Dentistry,  writ- 
ten by  Dr.  E.  D.  Swain,  was  then  read  by  Dr.  Dean. 

Dr.  McQuillen  offered  the  following  amendment  to  the  Con- 
stitution, viz : 

Amend  Art.  VII  so  as  to  read,  "twenty-four  members  shall  constitute  a 
quorum  for  the  transaction  of  business  in  this  Association, 

Laid  over  one  year  under  the  rule. 

The  subjects  of  Therapeutics,  Histology  and  Literature  were 
passed,  as  well  as  the  report  of  the  Conmiittee  on  Local  Societies. 

On  motion  of  Dr.  Cushing  it  was 

Resolved^  That  the  Treasurer  be  instructed  to  pay  the  usual  orders  for  cur- 
rent expenses,  and  the  drafts  of  the  Publication  Committee,  when  required. 

The  President  appointed  as  members  of  the  Publication  Com- 
mittee, Drs.  A.  H.  Brockway,  Brooklyn,  and  L.  D.  Shepard  of 
Boston. 

The  Association  then  adjourned,  to  meet  at  Niagara  Falls  on 
the  first  Tuesday,  (3d)  of  August,  1875. 
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REPORT  OF  THE  COMMITTEE 

OX 

DENTAL  PHYSIOLOGY. 


By  M.  S.  dean,  Chairman. 


SINCE  presenting  a  report  on  Dental  Physiology  at  the  last 
session  of  this  Association,  nothing  of  importance,  that  is 
new,  has  come  to  the  notice  of  the  writer.  For  this  reason,  your 
committee  must  take  a  step  backwards  in  order  to  find  materials 
for  the  present  report. 

At  the  last  session  I  gave  a  brief  synopsis  of  a  paper  written 
by  Prof.  H.  S.  Chase,  which  had  been  published  in  the  "Missouri 
Dental  Journal,"  upon  the  absorption  of  the  deciduous  teeth. 
My  attention  has  lately  been  called  to  a  series  of  articles  upon 
the  same  subject  which  were  published  in  the  "Dental  Cosmos," 
in  the  year  iS6o,  by  Prof.  McQuillen,  in  which  similar  views 
were  set  forth  in  regard  to  some  of  the  phenomena  attending  the 
process  of  absorption  of  the  deciduous  teeth. 

The  articles  referred  to  may  be  found  commencing  on  pages 
517—563  of  Vol.  I. 

As  the  views  therein  expressed  are,  in  many  respects,  very 
plausible  ones,  and  have  been  maintained  bv  the  writer  with  un- 
common ability;  and,  as  I  am  informed  are  held  and  taught  by 
the  author  at  the  present  time,  it  does  not  seem  inappropriate  to 
lay  them  before  this  Association  at  this  late  dav — and  more  es- 
pecially so,  as  the  subject  of  the  absorption  of  the  deciduous  teeth, 
has  never,  that  I  am  aware  of,  been  discussed  at  any  meeting  of 
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this  Association.  I  shall  not,  however,  give  a  synopsis  of  these 
articles,  but  refer  as  briefly  as  possible  to  a  few  points  in  the 
author's  theory  of  the  absorption  of  these  tissues. 

He  considers  the  wasting  away  of  the  roots  of  these  teeth  to 
be  due  to  the  lessening  of  the  supply  of  nutritive  materials  to 
these  tissues — "inducing  atrophy" — or  "retrograde  metamorpho- 
sis," and  not  to  the  work  of  an  absorbent  organ.  To  use  his  own 
language :  he  says — "The  necessity  of  an  acrid  substance  or  car- 
neous  body  to  effect  the  disintegration  and  removal  even  of  the 
hard  substances  such  as  the  osseous  and  dental  tissues  is  not  de- 
manded; molecular  disintegration  fully  accounts  for  it.  The 
component  cells  having  lived  their  appointed  time,  they  degen- 
erate, and  their  contents,  assuming  a  fluid  condition,  are  taken  up 
by  the  veins  or  lymphatic  radicals,  neither  of  which  can  be 
looked  upon  as  being  capable  of  breaking  down  any  tissue;  for 
the  vessels  distributed  to  a  part,  be  they  arteries,  veins  or  lym- 
phatics are  but  the  conduits  or  carriers  of  nutrient  fluids  to,  and 
waste  materials  from  the  tissues." 

In  his  closing  remarks  he  says: — "Lastly,  the  fact  must  not 
be  lost  sight  of,  that  the  dental  tissues  are  but  a  congci'ies  of  cells 
constituting  an  animal  matrix,  in  which  the  calcareous  salts  are 
deposited;  that  these  cells  have  a  definite  period  of  existence,  and 
that  by  molecular  disintegration  they  degenerate  and  are  cast  off. 
As  the  animal  matrix  degenerates  cell  by  cell,  their  calcareous 
contents  are  liberated  and  become  mixed  with  the  fluids  to  be 
taken  up  by  the  venous  or  lymphatic  radicals.  If,  in  addition  to 
this  waste  there  is  no  supply  of  new  material,  atrophy  is  the  re- 
sult, and  thus  the  roots  of  the  deciduous  teeth  disappear." 

The  iimnediate  causes  which  7'educe  the  nutritive  supply  to 
the  temporary  teeth,  the  author  explains  in  this  w4se :  "At  the 
time  when  the  absorptive  process  begins,  a  new  life  springs  up 
in  the  permanent  germ  which  has  for  some  time  remained  in  a 
state  of  dormant  vitality;  it  draws  from  the  blood  materials  in- 
servient  to  its  development  and  growth^  and  in  so  doing  removes 
from  the  current  flowing  to  it  and  the  deciduous  tooth,  the  con- 
stituents necessary  to  repair  the  waste  that  takes  place  in  the 
latter." 

"In  support  of  this  position"  he  refers  to  the  experiments  of 
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Chossat,  in  producing  artificial  atrophy  of  the  bones  of  animals 
bv  depriving  their  food  of  all  calcareous  elements. 

The  sympathetic  nerve,  he  believes,  also  has  an  influence 
upon  these  processes;  "Branches  of  this  nerve  are  distributed 
alike  to  the  pulp  of  the  deciduous,  and  the  papilla  of  the  perma- 
nent tooth,  and"  he  says,  "there  can  be  but  little  question  that  the 
development  of  the  one  and  the  absorption  of  the  other,  is  more 
or  less  dependent  upon  this  nervous  connection." 

Besides  these  physiological  causes,  he  holds  that  there  is  a 
physical  one  that  plays  an  important  jDart  by  diminishing  the 
volume  of  the  vessels  of  supply  to  the  temporary  teeth.  On 
this  point  he  says:  "In  addition  to  drawing  to  itself  all  or  most 
of  the  nutrient  inaterials  from  the  neighboring  current,  as  the 
permanent  papilla  increases  in  size,  and  the  crown  is  formed,  it 
makes  a  graduated  pressure,  firsc  upon  the  capillary  vessels  of  the 
osseous  partition  and  then  on  those  of  the  deciduous  tooth ;  there- 
by arresting  or  diminishing  the  flow  of  blood  distributed  to  those 
tissues.  By  these  two  causes  not  only  the  quality  but  the  qiian- 
tity  of  blood  sent  to  the  deciduous  tooth  is  modified,  and  absorp- 
tion fiivored." 

I  have  quoted  the  explanation  of  the  remote  causes,  which, 
according  to  his  theory  induce  atrophy  in  the  deciduous  teeth, 
tolerably  fully;  not  however  with  a  view  of  controverting  them, 
although  they  are  not  conclusive  to  my  mind — but  simply  because 
I  deem  it  due  to  a  fair  representation  of  this  author's  views  upon 
that  subject.  I  shall  however,  endeavor  to  examine  what  might 
be  called,  according  to  his  theory,  the  more  immediate  cause  of 
the  absorjDtion  of  these  teeth — atrophy — somewhat  carefully. 

This  view  of  the  mode  of  absorption  of  the  deciduous  teeth, 
has  been  maintained  by  the  author  in  an  able  and  scholarly  man- 
ner, by  analogical  reasoning;  yet,  in  my  mind  there  still  remain 
objections  to  that  writer's  theory  which  I  cannot  reconcile  with 
what  I  believe  to  be  established  facts. 

Now  if  supply^''  and  ucaste^^  of  materials  are  constantly 
going  on  in  the  dentine^  through  what  channels  are  these  supplies 
conveyed  to  the  dentine,  and  the  waste  carried  from  it? 

The  answer  must  be — through  the  vessels  that  enter  and 
depart  through  the  apicial  foramen.  If,  then,  atrophy  results,  in 
the  deritine^  from  a  deficient  supply  of  nutrient  matter,  this  sup- 
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ply  must  have  been  cut  off  from  these  vessels  that  enter  the  for- 
amen, and  the  atrophy  that  ensues  must  occur  in  those  parts 
which  are  deprived  of  their  supply  from  these  vessels — namely 
the  dentine  of  the  tooth. 

The  "  waste"  must  be  carried  off  by  the  vessels  that  make 
their  exit  from  the  foramen,  and,  if  the  waste  of  the  dentine  is 
increased,  this  excess  of  material  must  also  be  removed  through 
the  same  channel. 

Absorption  of  the  dentine  then,  according  to  this  view 
would  commence  in  the  internal  structure  of  the  root,  and  the 
"waste"  would  be  as  equally  distributed  when  in  excess  of  the 
"supply,"  as  when  the  two  processes  were  evenly  balanced. 

It  seems  to  me  that  this  process,  or  mode,  is  the  one  we 
might  expect  to  occur,  if  the  sca?ity  supply  of  new  materials  to 
the  root,  is  the  cause  of  the  disappearance  of  the  deciduous  tooth 
— in  other  words  is  the  cause  of  the  absorption  of  the  dental 
tissues. 

But  the  phenomena  that  we  observe  in  the  absorption  of  the 
deciduous  teeth  are  of  a  totally  different  nature.  Absorption 
commences  and  conti)iues  externally.  The  part  that  is  absorbed 
is  that,  and  that  only,  which  lies  in  immediate  contact  with  an 
absorbent  papilla;  while  the  portions  Iving  awav  from  it  retain 
their  integrity  for  months  and  even  for  years. 

If  we  admit  that  pressure  upon  the  root  membrane  may 
cause  atrophy  of  that  portion  of  the  cementum  immediately 
underlving  it,  it  cannot  be  claimed  that  the  external  portion  of 
the  dentine  of  the  root,  that  is  first  removed — at  whatever  point 
this  mav  chance  to  occur — has  been  deprived  of  its  supplv  of 
nutrient  matter  bv  this  pressure  anv  more  than  is  anv  other  por- 
tion of  the  dentine.  As  Dr.  ]McQuillen  has  justh-  observed  in  a 
more  recent  article  in  the  Cosmos  (Vol.  6  page  123)  we  do 
sometimes  find  the  roots  of  the  teeth  of  aged  persons,  which 
have  undoubtedly  been  lessened  in  size  by  absorption;  but  may 
we  not  account  for  this  loss  of  substance  from  the  exterior  por- 
tion of  the  tooth,  on  a  more  rational  hypothesis  than  to  attribute 
it  to  atrophy — a  wasting  away  of  a  part  from  defective  nutrition? 

In  these  cases  where  the  roots  of  the  permanent  teeth  have 
become  diminished  in  size.  Prof.  McQuillen  says — and  says  truly 
— that  "the  pulp  cavities  are  very  small  or  entirely  obliterated." 
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This  being  the  case  could  there  have  been  any  deficiency  in  the 
supply  of  materials  to  the  dentine?  Assuredly  not,  as  the  forma- 
tion of  new  dentine  shows  that  there  is  an  excess  rather  than 
a  deficiency  in  the  material  supply  to  this  part. 

Now  in  the  lig-ht  of  these  facts  would  it  not  be  reasonable  to 
conclude  that  this  wasting  away  of  the  external  portion  of  the 
root  was  due  to  the  abnormal  action  of  the  root  membrane,  which, 
from  irritation  had  increased  in  vascularity;  that  the  substance 
of  the  root  had  been  removed  by  an  unhealthy  activity  of  the 
vascular  parts,  differing  entirely  from  that  physiological  process 
bv  which  the  deciduous  teeth  are  removed  ? 

Then  again  if  the  absorption  of  the  deciduous  teeth  is  the 
result  of  deficiency  of  nutrition,  why  are  not  the  pulpless  milk 
teeth  removed  more  rapidlv  than  are  those  which  have  living 
pulps?  In  the  former  the  supply  to  the  dentine  is  mostly  cut 
off — I  contend  entirely — and  the  "waste"  should  increase  in  pro- 
portion as  the  "supply"  is  diminished — if  the  loss  of  substance 
is  due  to  atrophv.  But  the  facts  are,  we  find  the  roots  of  the 
pulpless  deciduous  teeth  are  even  more  slowly  absorbed  than  are 
the  roots  of  the  living  ones.  These  facts,  and  I  believe  they  are 
facts,  are  antagonistic  to  the  theory  that  the  loss  of  the  roots  of 
these  teeth  is  due  to  afrop/iy. 

I  mav  misapprehend  the  meaning  of  Prof.  McQuillen  but 
from  his  language  it  would  seem  that  he  considers  that  the  cells 
from  which  the  dentine  is  formed,  still  retain  their  individuality. 
This  is  certainly  Prof.  Chase's  view,  and  is  held  by  many  others. 
It  seems  to  me  that  the  perfectly-  matured  dentine  is  not  made  up 
of  cells,  but  made  oift  of  cells.  To  use  the  language  of  Prof. 
McQuillen,  the  cells  are  '-'-cotrcerted''''  into  dentine.  According 
to  Tomes,  Boll,  Beal,  Waldeyer  and  many  others  the  dentine  is 
the  direct  product  of  the  conversion  of  the  odontoblasts.  In 
Strieker's  Histology,  Waldeyer  says — "It  appears  that  the  dentine 
with  all  its  constituents  proceeds  from  odontoblasts  that  have  be- 
come metamorphosed  in  their  form  and  chemical  constituoits!'^ 
If  this  be  true  the  dentine  does  not  consist  of  individual  cells — 
or  of  cells  at  all — but  of  the  product  of  cells. 

In  the  articles  under  consideration  the  author  holds  that  the 
cells  of  the  dentine  have  a  definite  period  of  existence.  It 
would  seem  to  me  that  their  period  of  existence  depends  entirelv 
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upon  circumstances.  The  fully  matured  dentine  is  not  disinte- 
grated in  the  mouth  unless  surrounded  hy  morbidly  active  vas- 
cular tissues,  or  from  chemical  or  mechanical  means,  even  if  the 
supply  of  nutritive  materials  is  entirely  cut  off.  This  is  substan- 
tiated by  common  observation.. 

To  see  a  tooth,  which  had  lost  its  dental  pulp  a  quarter  of  a 
century  ago,  the  canal  of  the  root  having  been  perfectly  filled, 
and  the  surrounding  tissues  remaining  in  a  comparatively  healthy 
condition — to  see  this  tooth  without  perceptible  change  of  texure 
after  the  nutritive  supply  to  the  dentine  had  been  withdrawn  for 
a  period  of  twenty-five  years — is  what  may  be  so  commonly 
observed  by  the  dental  practitioner  that  it  ceases  to  create  aston- 
ishment. The  period  of  duration  of  the  dentine  seems  to  depend 
entirely  upon  surrounding  conditions  and  these  conditions  are 
extremely  variable. 

I  am  very  naturally  led  here  to  say  a  few^  words  in  regard  to 
the  vitality  of  the  dentine  of  pulpless  teeth.  I  very  often  hear 
such  dentine  spoken  of,  as  possessing  a  certain  amount  of  vitality, 
— some  claiming  even,  that  they  have  found  it,  in  rare  cases, 
sensitive  to  the  touch  of  an  instrument. 

If  this  dentine  be  living,  w'hence  is  its  nutritive  supply  de- 
rived ?  Can  dentine  receive  nutriment  from  any  other  source 
than  the  germinal  matter  of  dentinal  cells?  It  is  claimed  that  it 
receives  its  supply  from  the  same  source  that  nourishes  the  ce- 
mentum.  Can  the  cementum  receive  nourishment  from  the 
plasma  of  the  blood,  before  it  has  been  submitted  to  the  trans- 
forming influence  of  the  osteoblasts,  converting  it  into  germinal 
matter?  Can  any  tissue  recei\'e  nutrition  directly  from  any  other 
source  than  from  the  same  kind  of  cells  from  which  they  are 
composed  ? 

I  think  all  these  questions  will  be  answered  in  the  negative. 
If  so,  where  do  we  find  the  odontoblasts  that  can  convert  the 
plasma  of  the  blood  into  pabulum  for  the  pulpless  dentine. 

I  wish  it  distinctly  understood  that  the  above  remarks  are  not 
made  with  a  view  of  controverting  any  position  taken  by  Prof. 
McQuillen,  for  in  the  articles  under  review,  written  fourteen 
vears  ago,  he  annunciates  substantially  I  think  the  same  general 
idea,  in  the  follow^ing-  words: — "Nutrition  however,  does  not 
consist  merely  in  the  component  particles  of  the  organs  attracting 
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the  fibrin,  albumen  and  other  materials  of  the  blood  which  flows 
through  them,  but  the  assimilating  particles  through  cell  agency^ 
must  infuse  into  those  newly  added  to  them  their  oivn  vital 
propet'tiesy 

The  general  principle  in  regard  to  the  function  of  the  cells  in 
nutrition,  which  I  have  endeavored  to  turn  to  account  in  proof  of 
the  non-vitalitv  of  pulpless  dentine,  was  derived  from  the  writ- 
ings of  Lionel  S.  Beale,  who  says:  "I  have  endeavored  to  show, 
not  that  the  germinal  matter  acts  upon  matter  w  hich  passes  by  it, 
and  so  changes  it,  without  undergoing  change  itself,  but  that  every 
kind  of  formed  material  and  tissue  passes  through  the  condition 
of  germinal  matter,  and  therefore  in  the  formation  of  fibrous  tis- 
sue, cartilage,  &c.,  pabulum  of  the  blood  is  taken  up  by  the  ger- 
minal matter,  becomes  germinal  matter,  and  in  turn  is  gradually 
resolved  into  the  matrix  or  inter-cellular  substance." 

I  had  not  at  the  outset  of  my  remarks  on  the  absorptive  process, 
intended  to  bring  to  your  notice  any  other  than  the  theory  set 
forth  in  these  articles  of  Prof.  McQuillen;  but,  for  the  sake  of 
opening  the  subject  more  fully  for  discussion,  rather  than  with 
the  view"  of  offering  anything  that  will  be  new  to  the  Associa- 
tion, I  will  briefly  call  to  your  minds  some  facts  in  connection 
with  the  generally  accepted  theory  in  regard  to  the  iiumediate 
assents  that  affect  the  removal  of  the  deciduous  teeth. 

The  majority  of  the  most  eminent  Physiologists  agree  unan- 
imously in  this:  That  these  teeth  are  removed  by  the  direct 
agency  of  an  absorbent  papilla.  Some  difference  of  opinion 
exists  among  them,  however,  as  to  the  oi'igin  of  this  absorbent 
organ  and  its  mode  of  operation — but  all  agree  that  it  is  the 
work  of  an  absorbent  agent  lying  external  to  the  root. 

As  Tomes'  views  comprehend  essentially  the  opinions  of  this 
larger  class  of  Histologists,  I  will  quote  a  few  lines  upon  this 
point  as  an  exponent  of  their  general  views,  from  his  excellent 
work — "A  System  of  Dental  Surgery." 

On  page  73  he  says : — "It  has  already  been  stated  that  the  sur- 
face of  the  papilla  is  closely  applied  to  the  w^asting  surface  of  the 
tooth;  and  in  favorable  specimens  it  may  be  shown  that  the 
individual  indentations  correspond  to,  and  are  occupied  by  these 
large  cells.  On  several  occasions  I  have  obtained  specimens  in 
which  the  two  retained  their  natural  positions.    Each  semicircular 
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indentation  in  the  dentine  was  occupied  by  a  compoioid  cell.  In 
another  phice  (page  83)  he  says:  "The  precise  nature  of  the 
action  by  which  the  cells  eat  away  the  hard  tooth  substance  still 
remains  a  matter  of  great  uncertainty."  [The  italics  are  my 
own.] 

In  Striker's  Histology,  Waldeyer,  without  expressing  any 
opinion  of  his  own,  quotes  Kehrer  as  believing  "that  the  amcpboid 
cells  of  the  granulations  destroy  the  dental  tissues  by  their  min- 
ing process,  effected  by  their  pseudopodia,"  (long  finger  like  pro- 
cesses.) 

Kolliker,  in  some  recent  remarks  (2d  March,  1872)  which  were 
published  in  the  Missouri  Dental  Journal,  translated  from  the 
Virteljahrschrift  by  Dr.  Judd,  attributes  the  removal  of  the  decid- 
uous roots  to  "giant  cells."  He  says:  (i)  "When  the  bones  and 
teeth  in  the  normal  course  of  deyelopment  take  on  a  resorption 
process,  they  invariably  present  a  finely  pitted  external  surface, 
which  pits  are  commonly  designated  as  the  lacunie  of  Howship. 
(2)  The  lacunae  mentioned,  are  occupied  by  giant  cells  in  such 
a  way  that  in  every  pit  there  is  one  giant  cell.  However,  under 
certain  circumstances  also,  single  giant  cells  fill  two  pits,  or, 
larger  pits  several  myeloplaxes  (giant  cells.)  (3)  These  giant 
cells  do  not  originate  by  a  metamorphosis  of  the  cells  of  the  dis- 
solving hard  formations,  but  by  transformation  of  the  formation 
cells  of  the  osseous  tissues  (the  osteoblasts,)  and  are  organs  which 
dissolve  the  osseous  and  dental  tissues;  hence  they  are  designated 
by  the  name  of  ostoklasts  (bone  breakers)  or  ostophogen  (bone 
eaters.) 

"The  giant  cells" — he  continues — "play  a  part  in  the  teeth  at 
the  time  of  their  shedding;  the  milk  teeth  are  eroded  upon  their 
under  side  into  furrows  and  pits  by  a  connected  layer  of  such 
cells  in  such  manner  as  the  bones,  whereby  in  like  manner  gen- 
uine very  regular  Howshipian  lacunae  make  their  appearance." 

He  describes  these  absorbent  cells  thus:  "The  ostoklasts  show 
sometimes  upon  their  sides  which  are  turned  tow^ards  the  bone, 
a  mass  of  fine  hairs  or  threads,  standing  closely  together,  which 
similate  as  much  as  possible  movable  cellular  processes  penetrat- 
ing the  hard  tissues." 

These  are  the  more  recent  expressions  of  Kolliker,  and  are 
<^he  prevailing  views  of  physiologists  and  histologists  of  today — 
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all  agreeing  that  the  work  of  ahsorption  is  performed  by  an  ab- 
sorbent organ  lying  externally  to  the  root,  but  not  in  perfect 
accord  as  to  the  precise  nature  by  which  the  cells  accomplish 
this  work. 

Tomes  expresses  these  general  views  more  clearly  and  intel- 
igibly  than  any  other  author  whose  writings  I  have  read,  and  if 
not  the  highest  is  as  high  authority  as  we  have  on  this  subject. 

In  conclusion — It  is  of  little  consequence  to  us  by  what  name 
the  cells  that  perform  this  work  are  designated  by  different  his- 
tologists: — they  may  be  termed  the  myeloplaxes,  ostoklasts,  or 
ostophogen — giant  cells,  bone  breakers,  or  bone  eaters,  with  their 
hairy  like  filaments  that  tear  away  the  dental  tissues;  or  they 
may  be  called  very  large  cells,  compound  or  multiform  cells — or 
which  sounds  a  little  more  learned,  we  may  call  them  amcEboid 
cells  which,  by  their  pseudopodia,  perform  the  same  work  in  a 
similar  manner; — it  is  of  little  consequence,  I  say,  which  of  the 
various  names  these  cells  bear  that  remove  the  tissues  of  the 
deciduous  teeth,  provided  we  are  enabled  to  comprehend  the 
oeneral  functions  of  these  cells. 

o 


DISCUSSIONS. 


Prof.  McQuillen  :  In  the  presentation  of  the  report  of  the 
committee  on  Physiology,  Dr.  Dean  has,  as  he  states,  made  ex- 
tracts from  a  paper  published  by  me,  some  fourteen  years  ago. 

In  doing  this  I  am  perfectly  satisfied  that  it  was  his  intention, 
not  only  in  those  extracts,  but  in  the  comments  made  in  connec- 
tion with  them,  to  fairly  present  my  views  upon  this  subject. 
That  the  members,  however,  may  properly  understand  my  mean- 
ing, it  is  necessary  that  the  connecting  links  between  those  ex- 
tracts should  be  submitted  to  them.  At  the  time  when  that 
paper  was  written,  my  aim  was  to  make  an  application  of  the 
general  law  recognized  by  physiologists  as  governing  nutrition 
in  other  organs  and  tissues,  to  the  teeth,  and  that  the  changes 
taking  place  in  them  were  in  accordance  with,  and  governed  by, 
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that  law.  Familiar  with  and  accepting  some  of  the  modifica- 
tions in  the  views  ach  anced  since  that  by  physiologists  in  relation 
to  the  histogeny  of  cells,  I  have  as  yet  seen  nothing  to  induce  me 
to  modify  my  views  in  relation  to  the  absorption  of  the  roots  of 
the  deciduous  teeth,  and  therefore,  if  agreeable  to  the  Society,  I 
ask  that  the  paper  be  read  at  this  time. 

[On  motion  of  Dr.  Dean,  it  was  unanimously  resolved  that  the  paper 
should  be  read.] 


ABSORPTION  OF  THE  ROOTS 

OF  THE 

DECIDUOUS  TEETH. 


By  J.  H.  McQlTLLEN. 


[From  the  Dental  Cosmos — Vol.  I,  p.  517 — 1860.] 

IX  the  varied  changes  that  occur  during  the  successive  periods 
of  Hfe  in  the  different  organs  of  the  body,  none  are  more 
remarkable  than  those  presented  in  the  development,  growth, 
eruption,  subsequent  absorption  of  the  fangs  and  exuviation  of 
the  crowns  of  the  deciduous  teeth.  Subserving  for  a  brief  season 
important  purposes  of  the  economy,  and  then  giving  place  to  more 
durable  organs,  their  strange  eventful  history  presents  phenomena 
of  the  most  singular  and  instructive  character. 

The  object  of  this  communication  howxver,  is  not  to  enter  in- 
to a  jniniite  consideration  of  the  successive  changes  that  these 
teeth  undergo  in  passing  from  the  rudimental  state  to  the  per- 
fected condition,  but  rather  to  take  them  at  that  point,  and  en- 
deavor to  account  for  the  retrograde  metamorphosis  by  which 
the  perfectly  consolidated  dental  tissues  are  removed. 

Prior  to  advancing  the  ^'iews  entertained  by  the  writer,  of  the 
cause  of  this  removal,  it  may  not  be  amiss  to  direct  attention  to 
the  existing  dental  literature  on  this  subject. 

From  the  earliest  period  down  to  the  present,  this  phenomenon 
has  attracted  attention,  and  various  theories,  more  or  less  varied 
in  their  character,  have  been  advanced  from  time  to  time  in 
explanation  of  the  process.  Thus  many  of  the  ancients  supposed 
that  the  milk  teeth  had  no  roots.  Others  conjectured  that  the 
crowns  of  the  milk  teeth  separated  from  their  roots,  just  as  the 
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horns  of  the  stag  fall  from  the  head  that  horc  them,  and  that  the 
root  then  gave  birth  to  a  new  tooth.  "Fauchard  and  Bourdet  at- 
tributed their  removal  to  the  action  of  a  corrosive  fluid.  Bumon 
thought  they  were  w^orn  aw^ay  by  the  rising  tooth.  Lecluse  was  of 
the  opinion  that  when  the  process  of  their  removal  begins,  their 
vessels  cease  to  supplv  nourshing  juices,  and  that  they  are  broken 
up  by  a  species  of  w^7^^v'^7//V;;/',  while  Jordan  believed  it  was  both 
by  abrasion  and  corrosion.  Laforge,  observing  a  fungiform  or  car- 
neous  substance  behind  the  root  of  a  temporary  tooth,  (which  had 
in  fact  been  noticed  by  l^ourdet,  and  supposed  bv  him  to  exhale  a 
fluid  possessed  of  solvent  qualities,)  gave  it  the  name  of  absorbing 
apparel,  and  assigned  to  it  the  office  of  removing  the  root  of  the 
primarv  tooth.  Delabarre,  who  treated  this  subject  at  greater 
length,  and  aj^parently  investigated  it  more  closely,  adoj^ted  the 
views  of  Laforge."  Prof.  Harris,  in  the  last  edition  of  his  work, 
where  the  \  iews  above  will  be  found  extcjiso^  says:  "The  more 
he  has  examined  the  subject,  (of  the  destruction  of  the  roots  of 
the  temporary  teeth,)  the  more  fully  he  has  become  convinced, 
that  it  is  the  result  of  the  action  of  this  fleshy  tubercle  (carneous 
body  of  Laforge)  upon  them.  And  while  its  formation  seems  to 
be  the  result  of  the  contraction  of  the  dental  sac  and  its  appen- 
dages, for  the  purpose  of  efi'ecting  the  eruption  of  the  permanent 
tooth,  it  is  especially  charged  with  the  removal  of  everything 
that  would  obstruct  its  passage."  Fox  attributes  it  to  pressure  of 
the  crown  of  the  permanent  teeth  upon  the  fangs  of  the  temporary; 
but  admits,  further  on,  that  it  frequently  occurs  without  such  pres- 
sure, and  then  remarks:  "  These  circumstances  seem  to  23rove  that 
the  absorption  of  the  fangs  of  the  temporary  teeth  is  an  action  of 
nature  sometimes  independent  of  pressure,  and  it  is  a  very  singu- 
lar circumstance,  that  at  a  time  of  life  wdien  so  great  a  quantity 
of  osslfic  matter  is  poured  forth  from  all  the  arteries  concerned 
in  the  formation  of  bone,  in  one  particular,  there  should  thus  be 
an  absorption  of  this  substance  taking  place."  Bell  rejects  the 
theory  of  pressure,  and  attributes  the  removal  to  the  action  of 
absorbent  vessels;  he  does  not  state  whether  veins  or  lymphatics 
perform  the  act.  Nasmyth  says :  "  The  functions  of  the  capsu- 
lar membrane,"  or  as  he  styles  it  in  another  part  of  his  w^ork,  the 
capsulo  pel' i osteal  7nembrane  investing  the  fangs,  "are  of  great 
importance  at  the  j^eriod  when  the  temporary  teeth  are  removed 
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to  make  room  for  the  permanent  series,  inasmuch  as  it  is  the 
agent  by  which  the  removal  is  effected."  This  view  was  also  ad- 
vocated in  a  paper  read  before  the  Odontological  Society  by  Mr. 
Spence  Bate.  Tomes  after  describing  the  microscopical  appear- 
ances presented  by  the  fleshy  mass  found  under  the  absorbed 
surface  of  the  deciduous  teeth,  remarks,  a  few  pages  further  on, 
"that  all  recent  observers  will,  I  think,  admit  that  the  dental  tis- 
sues are  removed  through  the  agency  of  the  growing  papilla, 
and  I  do  not  think  a  difference  of  structure  or  function,  referable 
to  the  particular  tissues  from  which  it  may  have  arisen,  can  be  es- 
tablished." He  says,  in  conclusion,  that  "  the  observations,  at 
present  at  our  disposal,  are  not  sufiiciently  numerous  and  varied 
to  admit  of  the  deduction  of  any  general  law,  as  regards  the 
power  by  which  absorption  of  one  tissue  bv  another  is  effected. 
But  I  think  they  point  strongly  to  the  idea,  that  a  cell  structure, 
in  an  active  state  of  development,  is  capable  of  appropriating  or 
removing  out  of  its  way  a  matured  tissue." 

The  above  constitute  the  various  theories  that  have  been  ad- 
vanced or  adopted  at  different  periods  by  dental  writers  in  expla- 
nation of  this  phenomenon.  Numerous  as  they  are,  to  those 
who  regard  with  any  favor  the  views  at  present  entertained  JDy 
physiologists  generally,  in  relation  to  histogeny  or  the  develop- 
ment and  formation  of  tissues,  these  theories  must  appear  rhost 
vague  and  unsatisfactory. 

In  entering  upon  the  consideration  of  this  subject,  the  teeth 
must  not  be  viewed  as  isolated  organs,  but  as  integral  portions  of 
the  entire  economy,  and  subject  to  the  same  influences  that  con- 
trol the  function  of  nutrition  in  other  parts  of  the  organism ;  and 
it  must  be  remembered,  that  though  nutrition  is  not  an  object  of 
microscopic  observation,  it  is  a  well  attested  fact,  that,  from  the 
earliest  period  of  foetal  existance  until  the  cessation  of  life,  two 
operations  are  constantly  taking  place  in  the  elementary  structure 
of  the  various  tissues  and  organs,  viz:  i.  Composition^  or  the 
process  by  which  the  nutritive  materials  of  the  blood  become 
assimilated;  2.  Decomposition^  or  that  action  by  which  old  parts 
are  removed.  These  (constituting  the  function  of  nutrition)  oc- 
cur in  every  part  of  the  economy,  modified,  however  in  their 
action  by  the  age,  constitution,  state  of  health,  and  relative  den- 
sity of  the  different  tissues;  being  most  active  in  youth,  greatly 
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lessened  in  old  age;  occurring  with  greater  rapidity  in  vascular 
than  non-vascular  tissues.  As  a  general  rule,  the  greater  the 
demand  for  the  functional  activity  of  an  organ  or  tissue,  the 
more  energetic  its  nutrition.  The  osseous  and  dental  tissues  heing 
the  lowest  in  the  scale  of  vitality,  the  change  is  slow,  but  never- 
theless constant.  Among  the  e\  idences  of  the  renewal  of  the 
material  of  bones,  are  the  formation  of  the  cells,  the  develop- 
ment of  the  frontal  and  sphenoidal  sinuses  in  childhood,  the  ab- 
sorption of  bones  under  the  pressure  of  swellings,  the  absorption 
of  the  alveoli  of  the  jaws,  and  the  thinning  of  the  cranial  bones 
in  old  age,  etc.  The  enlargement  of  the  cavities  of  the  bones, 
with  enlargement  of  the  whole  bone  itself,  and  indeed  the  mere 
growth  of  so  solid  a  body  by  interstitial  assimilation,  and  the 
changes  that  its  form  undergoes  during  it,  are  not  conceivable 
without  a  constant  removal  of  osseous  particles  from  certain  parts, 
and  the  deposition  of  similar  particles  at  other  parts;  consequent- 
ly not  without  a  change  of  material. 

As  in  the  development  and  formation  of  the  various  tissues 
the  primary  active  agents  are  cells  previoush^  existing  in  a  struct- 
ureless fluid  called  blastema,  so  in  nutrition  the  end  is  attained  by 
or'with  the  help  and  continued  energy  of  the  cells ;  the  materials 
of  the  nutritive  process  being  present  in  the  blood,  every  tissue 
and  every  organ  attracts  from  it  particles  similar  to  itself.  Nu- 
trition, however,  does  not  consist  merely  in  the  component  par- 
ticles of  the  organs  attracting  the  fibrin,  albumen,  and  other 
materials  of  the  blood  which  flow  through  them,  but  the  assimi- 
lating particles,  through  cell  agency^  must  infuse  into  those  newly 
added  to  them  their  own  vital  properties.  Each  cell  that  enters 
into  the  formation  and  mitrition  of  the  different  tissues  is  an 
independent  organ,  having  a  definite  period  of  existence,  and 
lives  for  itself  and  by  itself,  and  is  dependent  upon  nothing  but 
a  due  supply  of  nutriment,  and  of  the  appropriate  stimulus  for 
the  continuance  of  its  growth  and  for  the  due  performance  of  its 
functions  until  its  term  of  life  has  expired. 

In  decomposition^  or  the  continual  waste  which  takes  place  in 
the  tissues,  and  makes  the  supply  of  nutritive  materials  necessary, 
the  drain  is  due  to  the  continual  disintegration,  death,  or  destruc- 
tion of  the  individual  cells  that  have  lived  their  appointed  time. 
This  death  of  the  cells  constitutes  moleczilar  death,  in  contradis- 


DENTAL  PHYSIOLOGY  J.  H.  MCQUILLEN. 


43 


tinction  to  somatic  death^  or  death  of  the  whole  body.  In  these 
cells  every  tissue  in  the  body  has  within  itself  the  elements  of 
life  and  of  destruction.  Such  being  the  case,  the  necessity  of  an 
acrid  substance,  or  a  carneous  body,  to  effect  the  disintegration  and 
removal  even  of  hard  substances  such  as  the  osseous  and  dental 
tissues  is  not  demanded ;  molecular  disintegration  fully  accounts 
for  it.  The  component  cells  having  lived  their  appointed  time, 
they  degenerate,  and  their  contents,  assuming  a  fluid  condition, 
are  taken  up  by  the  venous  or  lymphatic  radicals,  neither  of 
which  can  be  looked  upon  as  capable  of  breaking  down  any  tis- 
sue ;  for  the  vessels  distributed  to  a  part,  be  they  arteries,  veins, 
or  lymphatics,  are  but  the  conduits  or  carriers  of  nutrient  fluids 
to  and  waste  materials  from  the  tissues. 

After  the  various  organs  have  obtained  a  definite  size,  as  long- 
as  the  two  actions  of  composition  and  decomposition  are  harmo- 
nious, the  repair  being  equal  to  the  waste,  the  parts  undergo  no 
appreciable  change  of  size  or  form;  but  if  one  or  the  other  pre- 
ponderates, hypertrophy^  (due  to  excess  of  nutrition)  or  atrophy 
(due  to  deficient  nutritrion)  is  the  result. 

Though  generally  regarded  as  the  results  of  diseased  action, 
either  of  these  conditions  may  occur  consistent  with  health. 
Thus  the  augmentation  of  muscle  presented  in  the  arm  of  the 
blacksmith  or  the  leg  of  the  ballet  dancer,  are  familiar  illustra- 
tions of  normal  hypei'trophy.  Exostosis  of  the  flings  of  the  per- 
manent teeth  may  also  be  mentioned  as  an  instance  of  dental  hy- 
pertrophy^ w^hich,  though  generally,  is  not  always  the  result  of 
diseased  action. 

As  instances  of  atrophy  occurring  in  the  body  as  the  result  of 
a  natural  order  of  things,  the  Wolflian  bodies,  the  supra-renal 
capsules,  the  thymus  gland,  the  ductus  venosus  and  arteriosus 
(vessels  which  are  important  in  carrying  on  the  circulation  of  the 
blood  in  the  foetus)  may  be  cited.  These  organs  and  vessels  hav- 
ing performed  duties,  some  of  which,  if  not  all,  are  essential  to 
the  life  of  the  embryo,  and  being  destined  for  a  temporarv  pur- 
pose only,  upon  the  cessation  of  their  special  functions  dwindle 
or  disappear.  Thus  no  trace  of  the  existence  of  the  Wolflian 
bodies  can  be  found  after  the  fifth  month  of  utero-gestation ;  and 
the  vessels  so  necessary  to  foetal  existence,  after  birth,  shrink  into 
ligamentous  cords.    The  absorption  of  the  fangs  of  che  deciduous 
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teeth  is  but  an  illustration  of  atrophy  of  dental  tissues,  and  the 
changes  presented  are  analogous  to  the  mutations  that  occur  in 
the  organs  already  referred  to.  The  same  causes  that  induce 
the  one,  effect  the  other.  In  each  instance  the  explanation  must 
be  sought  for  in  the  modifying  influences  that  control  nutrition. 

On  this  point  as  Paget  justly  remarks,  in  order  that  the  process 
of  nutrition  may  be  perfectly  accomplished,  certain  conditions  are 
necessary.    Of  these  the  most  important  are : — 

1.  A  right  state  and  composition  of  the  blood,  from  which 
the  materials  for  nutrition  are  derived. 

2.  A  regular  and  not  far  distant  supply  of  such  blood. 

3.  A  certain  influence  of  the  nervous  system. 

4.  A  natural  state  of  the  part  to  be  nourished. 

Making  special  application  of  the  preceding  general  principles 
to  the  subject  under  consideration  it  is  necessary  to  present  in  the 
first  place  a  brief  description  of  ihc  developT}ie7it^  growth  ?ind 
completion  of  the  deciduous  teeth.  In  the  development  of  the 
papilla  of  a  deciduous  tooth,  the  first  stage  is  the  formation  of  a 
nucleated  cell,  and  the  subsequent  growth  of  the  papilla  is  due 
to  the  multiplication  and  subdivision  of  cells  originating  from  the 
parent  cell.  As  early  as  the  tenth  week  of  utero-gestation,  the 
twenty  germs  of  the  milk  teeth  are  found  in  the  primitive  den- 
tal groove,  and  by  the  fourth  month  they  are  completely  inclosed 
in  separate  cavities  or  sacs,  this  last  act  occurring  in  such  a  man- 
ner that  reserve  sacs  are  formed  above  for  the  papillae  of  the 
twenty  anterior  permanent  teeth. 

By  degrees  the  position  of  the  resei've  sacs  and  their  inclosed 
papillae  is  changed ;  from  occupying  a  position  above  the  cv.cid- 
uous  germs,  they  retreat  backward  and  downward  until  at  last 
they  are  placed  directly  under  them,  and  there  eventually  become 
surrounded  by  the  bony  alveoli.  The  dental  germs  here  described 
are  those  that  belong  to  the  inferior  maxilla;  in  the  superior,  the 
relative  positions,  of  course  are  reversed. 

During  the  period  in  which  these  changes  occur,  the  deciduous 
papillae,  or  pulps,  increase  in  size,  and  assume  the  forms  of  the 
future  teeth  before  the  least  deposit  of  calcareous  matter  takes 
place.  If  a  deciduous  sac  is  examined  at  this  time,  the  dental 
pulp  is  found  to  be  composed  mainly  of  nucleated  cells  suspended 
in  plasma,  and  a  delicate  connective  tissue,  similar  to  the  hyaloid 
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membrane  of  the  eye.  A  delicate,  structureless  membrane,  the 
me?nbra?za  p?'efo7'?nativa  (Raschkow,)  in  addition  covers  the 
pulp.  Vessels  and  nerves  are  also  present,  the  former  being  de- 
veloped in  great  numbers  when  dentification  commences,  though 
they  perform  no  other  office  than  serving  as  conduits  for  a  pas- 
sage of  the  nutrient  material,  which  escapes  by  transuding 
through  their  coats.  Applied  to  the  dental  pulp  like  a  cap  is  the 
enamel  organ,  which  consists  of  an  exceedingly  delicate  reticula- 
ted tissue,  holding  in  its  interstices  a  thick,  transparent,  albumin- 
ous fluid,  in  which  peculiar  nucleated  or  stellated  cells  are  sus- 
pended. In  the  outer  third  of  the  enamel  pulp  a  few  vessels  are 
presented. 

The  nucleated  cells,  both  in  the  dental  and  enamel  pulps,  at 
first  have  no  definite  arrangement  in  regard  to  each  other,  but 
are  scattered  indiscriminately  throughout  the  structure. 

In  the  development  of  dentine,  the  first  change  that  occurs  in 
the  pulp  is  the  arrangement  of  the  external  layer  of  cells,  end  to 
end,  in  a  linear  direction.  These  elongate,  coalesce  and  are  con- 
verted into  dentine  by  the  gradual  reception  of  calcareous  salts. 
As  soon  as  a  portion  of  dentine  is  formed  upon  the  apex  of  the 
pulp,  by  a  somewhat  analogous  change  in  the  enamel  cells,  the 
formation  of  enamel  takes  place  upon  and  coalesces  with  the  den- 
tine. These  two  reciprocal  actions  continue  until  the  crown  of 
the  tooth  is  fully  formed.  During  this  time  a  longitudinal  growth 
of  the  pulp,  and  conversion,  through  centripetal  calcification  of 
the  cells  into  dentine  to  form  the  root,  also  occurs.  The  tooth 
thus  formed  is  forced  up,  presses  against  the  gum,  which  is  grad- 
ually absorbed  and  eruption  is  efl^ected.  After  this  the  tooth  is 
completed  by  the  growth  of  the  remainder  of  the  roots.  This  is 
due,  not  only  to  the  formation  of  additional  dentine,  but  also  to 
the  development  of  the  cemenhivi  which  is  formed  from  materials 
contained  in  the  plasma  furnished  by  the  vessels  of  the  perios- 
teum. By  centripetal  calcification  of  the  pulp  the  dentine  is 
thickened,  and  the  pulp  cavity  diminished  in  size. 

In  the  tooth  thus  fully  formed,  the  most  ample  facilities  are  af- 
forded for  the  due  nutrition  of  the  dentine  and  cementum,  by  the 
transudation  of  plasma  from  the  vessels  of  the  pulp,  and  perios- 
teum, through  the  dental  tubuli,  and  the  lacunae,  and  canaliculi. 
For  a  brief  season  repair  is  equal  to  vjaste^  and  no  appreciable 
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change  takes  place:  but  eventually  a  greater  or  less  disintegration 
of  these  tissues  supervenes,  and  the  tooth  loosens  or  falls  out,  or  is 
extracted. 

Exceptions  to  this  rule,  however,  are  presented,  in  w^hich  per- 
sons retain  such  teeth  unchanged,  and  answering  all  the  purposes 
of  the  permanent  teeth  for  years — in  some  cases  even  to  the  for- 
tieth year.  Such  teeth,  though  perfectly  firm  in  their  sockets 
and  the  roots  unabsorbed^  have  frequently  been  extracted,  under 
the  impression  that,  having  passed  the  period  when  they  should 
have  been  shed,  they  prevent  by  their  presence  the  growth  and 
eruption  of  the  permanent  teeth;  unfortunately  for  the  patients, 
the  looked  for  successors  have  entirely  failed  to  appear. 

Occuring,  as  the  absorption  of  the  roots  of  the  deciduous  tooth 
does,  coincident  with  the  development  of  the  permanent  it  is 
reasonable  to  infer  that  the  change  is  due  to  a  modification  in  the 
nutrition  of  the  organ  induced  by  that  cause:  for  no  well  authen- 
ticated cases  are  recorded  of  observations  extending  over  a  period 
of  years  in  which  the  deciduous  teeth  have  loosened  and  fallen 
out  without  sooner  or  later  being  followed  by  permanent  succes- 
sors. 

To  attribute,  as  some  physiologists  have  done,  the  exuviation 
of  the  deciduous  teeth  to  the  fact  that  they  have  a  definite  period 
of  existence,  and  when  this  has  arrived  they  fall  out  as  a  neces- 
sary consequence,  is  not  presenting  an  explanation^  but  stating  a 
fdiCt^  to  which  there  are  many  exceptions. 

In  seeking  for  the  explanation  of  this  phenomenon  it  should  be 
remembered,  as  has  already  been  stated,  that  the  germ  of  the 
permanent  tooth,  after  a  certain  period,  occupies  a  position  in 
close  proximity  to  the  roots  of  the  deciduous  tooth  (separated  by 
a  bony  partition ;)  in  this  position  it  remains  for  some  time  in  a 
state  of  dormant  vitality ;  at  least  with  no  increase  in  size.  As 
long  as  this  continues  no  apparent  change  takes  place  in  the  de- 
ciduous tooth;  but  eventually  a  new  life  springs  up  in  the  perm- 
anent germ;  it  draws  from  the  blood  the  materials  inservient  to 
its  develop7Jient  and  growth^  and  in  so  doing  removes  from  the 
current  flowing  to  it  and  to  the  deciduous  tooth,  (through  arter- 
ial twigs  from  the  same  main  vessel)  the  constituents  necessary  to 
repair  the  waste  that  takes  place  in  the  latter.  In  many  instan- 
ces the  supply  is  equal  to  the  demand,  of  the  permanent  and  de- 
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ciduous  organs;  and,  under  such  circumstances,  the  development 
and  eruption  of  the  former  takes  place  with  little  or  no  absorption 
of  the  latter. 

In  support  of  the  position  that  atrophy  of  hard  tissues  may  be 
induced  by  a  deficient  supply  of  nutrient  materials,  it  is  only  nec- 
essary to  refer  to  the  experiments  of  Chossat,  who  produced  arti- 
ficial atrophy  and  softening  in  the  bones  of  animals,  by  restricting 
them  to  a  diet  in  which  no  calcareous  elements  were  present. 

In  addition  to  drawing  to  itself  all  or  most  of  the  nutrient 
materials  from  the  neighboring  current,  as  the  permanent  papilla 
increases  in  size,  and  the  crown  of  the  tooth  is  formed,  it  makes 
a  graduated  pressure,  first,  on  the  capillary  vessels  of  the  osseous 
partition  and  then  on  those  of  the  deciduous  tooth,  thereby  di- 
minishing the  flow  of  blood  distributed  to  those  tissues.  By 
these  two  causes,  not  only  the  q74ality  but  the  qna?itity  of  the 
blood  sent  to  the  deciduous  tooth  is  modified,  and  absorption  is 
favored.  After  the  removal  of  the  bony  partition,  the  pressure 
of  the  erown  of  the  permanent  tooth  may  be  either  upon  the 
vessels  of  the  dental  pulp  or  the  periosteum  of  the  deciduous. 
Of  the  effects  of  a  graduated  and  continuous  pressure  in  produc- 
ing absorption  of  bone,  the  atrophied  condition  of  the  body  of  a 
vertebra  ,that  has  been  subjected  to  the  pressure  of  an  aneurism 
may  be  cited.  In  such  a  case,  the  pressure  upon  the  capillaries  of 
the  periosteum  does  not  cut  off  the  blood  entirely,  (which,  if  oc- 
curring, would  induce  necrosis^  but  merely  diminishes  the  cur- 
rent so  that  the  supply  is  not  equal  to  the  waste,  and  atrophy  is 
the  result. 

Again,  the  influence  of  the  sympathetic  nerve  in  the  function 
of  nutrition  must  not  be  overlooked.  Branches  of  this  nerve  are 
distributed  alike  to  the  pulp  of  the  deciduous,  and  the  papillae  of 
the  permanent  tooth,  and  there  can  be  but  little  question  that  the 
development  of  the  one  and  the  absorption  of  the  other  is  more  or 
less  dependent  upon  this  nervous  connection.  Of  the  influence  of 
the  sympathetic  nerve,  in  the  nutrition  of  a  part,  the  most  striking 
illustration  that  can  be  presented  is  the  experiment  occasionally 
performed  upon  animals,  of  making  a  section  of  the  ophthalmic 
branch  of  the  trigeminus  or  fifth  pair.  In  a  few  hours,  or  a  day 
or  two  at  the  furthest,  after  making  the  section,  inflammation  of 
the  conjunctiva  takes  place,  ulceration  is  e\'entually  established 
and  the  organ  is  completely  destroyed. 
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Lastly,  the  fact  must  not  be  lost  sight  of,  that  the  dental  tissues 
are  but  a  congeries  of  cells^  constituting-  an  animal  matrix,  in 
which  the  calcareous  salts  are  deposited;  that  these  cells  have  a 
different  period  of  existence,  and  that  by  molecular  disintegration 
they  degenerate  and  are  cast  off.  As  the  animal  matrix  degene- 
rates cell  bv  cell,  their  calcareous  contents  are  liberated,  and  be. 
come  mixed  with  the  fluids  to  be  taken  up  by  the  venous  or  lym- 
phatic radicals.  If  in  addition  to  this  waste  there  is  no  supply  of 
new  material,  atrophy  is  the  result,  and  thus  the  roots  of  the  de- 
ciduous teeth  disappear. 

In  conclusion,  these  views  are  advanced  under  the  conviction 
that  the  changes  which  occur  in  the  dental  tissues  are  in  accord- 
ance with  and  controlled  by  the  laws  which  govern  the  other 
portions  of  the  economy ;  for  in  the  language  of  the  philosopher 
and  the  poet,  all  the  operations  of  nature  are  governed  "not  by 
partial  but  by  general  laws."  Upon  the  correctness  of  the  views 
advanced  it  is  not  for  the  writer  to  decide.  They  are,  however^ 
his  present  honest  convictions  on  the  subject;  but,  wedded  to 
no  theory,  and  open  to  conviction,  he  would  willingly  change 
them  to-morrow  if  satisfied  that  thev  are  erroneous. 
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Dr.  Atkinson:  I  am  very  much  gratified  that  this  paper  has 
been  read  at  this  time,  and  before  I  proceed  to  make  any  remarks 
as  to  the  doctrine  it  contains,  I  wish  to  congratuhite  this  body, 
and  at  the  same  time  criticise  or  castigate  them  for  not  having  paid 
more  attention  to  such  an  excellent  product  of  some  fourteen  years 
ago.  I  cannot  sav  too  many  kind  words  and  words  of  congratu- 
lation and  thanks  to  my  beloved  brother  McQuillen  for  the  earn- 
est effort  that  he  made  at  that  time  to  correllate  and  bring  together 
in  a  presentable  shape,  the  best  authorities  then  pronounced,  as 
tar  as  I  know:  but  then  or  now  it  will  not  do  for  us  to  talk  of 
function  and  stop  at  cells,  for  we  are  as  much  at  a  loss  to  under- 
stand what  the  absorpti^-e  process  is  by  simply  understanding  all 
that  is  nominated  in  the  term  "cell"  if  we  stop  there  and  do  not 
inquire  if  there  is  something  below  that,  as  we  are  if  we  stop  at 
"■"organ"  or  at  '"system,"  and  that,  I  think,  is  the  point  that  should 
attract  our  attention  and  engage  our  best  efforts  continually,  as  a 
new  bodv,  somewhat  relieved  from  false  precedents. 

It  is  unfortunate  to  us  that  the  term  molecular  metamorphosis 
has  obtained  such  a  world-wide  acceptance,  because  it  is  not  only 
molecular  metamorphosis,  but  it  is  granular  metamorphosis,  and 
granular  metamorphosis  is  that  which  breaks  down  cells;  molec- 
ular metamorphosis  is  that  which  changes  the  fluid  protoplasmic 
mass  out  of  which  granules  themselves  are  formed,  which  takes 
place  under  the  law  of  the  activity  of  special  combinations  of  af- 
finity, subsisting  in  the  elements  of  the  molecules  out  of  which 
protoplasm  itself  is  constructed,  and  until  we  get  right  upon  our 
knees  and  stick  our  noses  into  the  verv  territory  of  the  activities 
that  we  are  speaking  about,  the  function  of  modes  of  motion,  we 
shall  never  be  able  to  do  anything  more  than  pronounce  mouth- 
fuls  of  incongruous  apprehensions,  and  we  shall  know  no  more 
than  that  the  tooth  was  "absorbed",  as  they  sav. 

It  is  very  unfortunate  that  they  should  ever  say  that  the  decid- 
uous root  was  taken  away  by  absorption.    What  is  absorption  r 
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Tt  is  simply  bring-ing  to  fluid  again  what  had  already  been  made 
Huid  before  it  could  go  there,  and  that  might  as  well  be  done  in 
the  presence  of  a  carneous  bod\'  and  b\-  the  agencv  of  a  carneous 
body  as  anything  else,  if  w  c  \\  ere  begining  de  )iovo^  but  that  is 
not  our  situation;  we  arc  under  law,  and  we  are  now  investigating 
operations  that  present  themscK  cs  to  us  in  bodies  capable  of 
being  seen  and  being  improvised  and  misinterpreted. 

Prof.  McQuillen  said  '•'•function  was  not  a  matter  of  microscop- 
ical obser\  ation.  That  is  just  half  true  and  half  not  true.  Because 
w  e  cannot  sec  the  \  cry  origin  of  modes  of  motion  and  go  to  the 
last  anah  sis  of  all  the  coin'ses,  down  to  final  causation,  therefore 
that  we  should  not  go  any  way  in  the  chain,  is  precisely  the  point 
of  difference  between  the  so-called  "phvsicists"  and  "spiritists," 
who  account  for  the  different  foimations  of  the  different  bodies 
with  which  we  come  in  contact,  in  nature,  when  we  are  studying 
physiological  acti\  ities. 

I  wish  to  give  a  nomination,  which  perhaps  will  be  new  to 
some  of  you,  so  that  \\  e  may  get  at  the  apprehension  of  what  is 
before  us.  The  Doctor  \  cry  beautifully  slipped  over  a  whole 
world  of  truth,  in  a  manner  \  cry  common  among  naturalists,  in 
speaking  of  metamorphosis  ai.d  of  the  germ  of  cell-life.  What 
does  that  mean?  Until  we  go  back  to  atoms  shall  we  ever  know 
what  that  does  mean,  and  understand  how  atoms  become  formed 
together  bv  a  satisfaction  of  bonds  of  affinity,  making  molecules, 
and  molecules  by  an  irregular  combination  formed  together  in  an 
irregular  mass  called  granules,  and  how  a  regular  arrangement  of 
cells  produces  tissues,  and  a  regular  arrangement  and  corrcllation 
of  tissues  produces  organs,  and  a  regular  posit  of  organs  and  an 
arrangement  of  them  produces  systems?    Now^  where  are  we? 

must  go  back  and  see  what  this  alteration  of  generation  of 
cells  means.  We  must  go  in  and  behind  the  cells  to  know  how 
they  generate.  We  start  w^th  atoms.  There  are  thirteen  kinds 
of  atoms  that  enter  into  the  human  body;  but  the  basal  ones  are 
C,  H,  N,  O,  and  it  is  because  of  the  changes  of  the  relation  of 
these  to  each  other  that  the  atoms  present  us  with  molecules,  and 
these  are  the  bases  of  nutrition  everywhere,  and  it  is  by  virtue 
of  the  endowment  of  power  in  the  above  that  we  get  any  func- 
tional activity  whatever. 

Every  time  we  deal  with  the  cell  we  are  dealing  with  the  com- 
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plicated  modes  of  motion  that  may  be  the  result  of  full  or  partial 
satisfaction  of  the  bonds  of  affinity  resident  in  atoms,  whereby 
they  will  be  combined  one  with  the  other.  Water  is  one  exam- 
ple. It  will  not  be  water  if  it  is  not  H'-  O.  Any  other  com- 
bination of  hydrogen  and  oxygen  will  be  something  besides 
water;  but  the  instant  that  two  measures  of  hydrogen  and  one 
measure  of  oxygen  shall  be  brought  into  that  knowai  or  unknown 
relation,  by  wdiich  their  inherent  affinities  can  express  themselves, 
they  cease  to  be  what  we  call  gases  and  become  duid.  In  their 
coming  together  they  make  molecules,  so  that  the  smallest  speck 
of  water  you  can  get  is  a  molecule,  and  not  an  atom;  and  there 
is  wdiere  speakers  continually  make  mistakes  and  call  things 
by  improper  names. 

As  I  said,  satisfaction  of  affinity  in  atoms  produces  molecules, 
and  irregular  combinations  of  molecules  produces  granides,  and 
they  are  the  first  bodies  capable  of  being  seen.  We  cannot  sec 
an  atom,  and  we  cannot  see  a  molecule  as  such.  The}'  must  grow 
to  the  size  of  granules  before  we  can  get  any  arrangement;  then 
as  soon  as  they  are  arranged  into  the  form  of  cells  we  begin  to 
differentiate  them,  and  vmderstand  how  it  is.  These  are  all  made 
out  of  the  protoplasm,  or  the  molecular  mass  that  is  capable  of 
making  molecular  aggregations,  and  the  law  of  the  bonds  of  af- 
finity being  exercised  satisfactorily  or  acceptably,  we  get  a 
healthy  protoplasm,  and  there  is  no  retrograde  metamorphosis, 
either,  because  that  is  an  ante-grade  metamorphosis,  and  anything 
short  of  a  full  satisfaction  is  pathological  in  the  degree  of  the 
minor  expression  of  satisfaction.  Then  we  may  have  sickly 
granules.  If  we  have,  we  cannot  have  healthy  cells,  and  if  we 
have  sickly  cells  we  cannot  have  healthy  tissues,  and  if  we  ha\  e 
sickly  tissues  we  cannot  have  healthy  organs,  and  if  we  have 
sickly  organs  we  cannot  have  healthy  systems. 

I  know  many  patients  between  the  ages  of  twent3  -five  and 
sixty  who  have  their  temporar)  teeth  still  fast  in  their  jaws. 
They  say  it  is  the  advancing  tooth  that  causes  absorption.  Wh\' 
absorption?  First  solution  before  absorption  always;  why  not 
then  say  solution  of  the  calcareous  shell  that  holds  the  germ  of 
the  permanent  tooth  in  it?  Here  is  a  relation  that  we  do  not  un- 
derstand— some  de^■elop  to  a  certain  extent  and  stop,  and  others 
develop  entirely  to  the    comj^lete    dexelopment  of  tlie  teeth 


52 


AMERICAN  DENTAL  ASSOCIATION. 


without  beinor  erupted  at  all,  still  leaving  the  roots  of  the  tempo- 
rary set  intact,  connected  in  all  their  ways,  so  that  the  circulation 
is  going  on.  It  is  the  machinery  of  circulation  that  we  have 
dwelt  upon  continually,  supposing  we  had  got  to  the  foundation 
of  functional  action,  and  had  traveled  the  world  of  causation; 
and  we  have  been  dealing  only  with  the  machinery — with  the 
implements  of  function.  Now  what  is  function?  There  is 
where  we  get  into  the  quarrel.  Who  stands  there  to  say  when 
there  is  enough  of  these  cells  deposited  to  make  a  complete  mus- 
cle or  other  tissue  of  any  kind?  Why,  that  master  builder,  the 
little  typal  presensce,  that  says  there  is  enough  when  you  have 
four  fingers  and  a  thumb,  and  we  see,  when  that  is  disturbed, 
sometimes  five  fingers:  so  that  we  must  deal  with  these  deep  and 
hidden  causes  of  combination  of  affinity  before  we  can  get  at 
anything  like  function. 

Now  we  arc  exactly  at  the  poimt  where  physicists  and  spirit- 
ists disagree,  and  we  must  resolve  ourselves  into  both  before  we 
can  get  at  the  truth,  and  I  will  gi^■e  vou  the  name  of  "dynamic 
atoms,"  and  when  we  understand  dynamic  atoms  and  physical 
atoms  we  can  go  on  and  talk  of  function.  The  nervous  system 
set  off  against  the  vascular  system  will  exactly  be  accounted  for. 
We  have  the  positive  neural  blood,  so  to  speak,  that  is  the  repre- 
sentation of  the  dynamic  side,  and  we  have  the  negative  vascular 
blood,  which  is  the  negative  or  physical  side  of  organization,  and 
when  we  shall  understand  how  these  come  together  and  what 
kind  of  food  ministers  to  the  full  preparation  of  the  pabulum  of 
the  dynamic  molecule  and  the  pabulum  of  the  physical  molecule, 
we  shall  be  able  to  get  something  toward  what  causation  is;  but 
until  we  do  that  we  shall  spend  a  great  deal  of  time  on  old  nom- 
inations that  we  shall  be  sorry  that  we  ever  learned,  because  we 
shall  have  to  unlearn  them ;  and  I  would  advise  any  of  you  who 
desire  to  study  microscopic  anatomy,  never  to  read  Schleiden  and 
Schwan,  for  they  will  be  stumbling  blocks — rocks  of  offense  in 
the  way.  You  had  better  spend  two  nights  with  Dr.  McQuillen 
over  a  specimen,  and  read  the  book  of  nature,  and  you  will  not 
have  differences  of  opinion  and  differences  of  presentment  be- 
cause you  are  looking  at  different  things. 

Dr.  Knapp:  I  was  very  much  pleased  with  the  report  that 
was  read  on  this  interesting  subject,  and  glad  to  notice  that  some 


DENTAL  PHYSIOLOGY  DISCUSSIONS. 


53 


of  the  quotations  were  made  from  the  very  excellent  authority 
on  dental  physiology,  Mr.  Tomes.  The  writer,  however,  omitted 
one  important  fact  put  forth  by  Tomes,  and  verified  I  believe  by 
the  observation  of  nearly  every  dentist  who  has  had  opportunity 
for  observation,  namely,  that  there  is  no  absorption  knowm  to  take 
place  in  a  deciduous  tooth  after  the  loss  of  the  vitality  of  the  pulp. 
The  writer  of  the  report  stated  that  absorption  of  the  roots  of 
the  deciduous  teeth  take  place  in  a  measure,  not  so  fast  as  is 
characteristic  of  teeth  with  living  pulps.  I  think  that  whenever 
we  extract  a  devitalized  tooth  of  the  deciduous  set  and  see  that 
some  absorption  has  taken  place,  it  is  no  proof  to  us  that  that 
amount  of  absorption  did  not  occur  previous  to  the  loss  of  the 
vitality  of  the  pulp.  I  believe  it  is  a  well  known  fact  at  the 
present  time  that  the  vitality  of  the  pulp  is  essential  to  the  pro- 
cess of  absorption. 

Dr.  JuDD :  I  have  but  few  words  to  say  on  this  subject,  and  I 
shall  confine  my  remarks  to  the  subject  of  absorption,  speaking 
of  absorption,  however,  in  the  usual  sense.  It  is  true  as  Dr.  Atkin- 
son said,  that  the  original  sense  of  the  word  is,  to  suck  up  or  take 
up,  but  at  the  present  time  it  usually  comprehends  a  little  more, 
and  it  is  getting  to  be  used  by  a  great  many  authors  in  a  sense  in 
which  it  comprehends,  likewise,  the  breaking-down  process  of 
the  hard  tissues.  Keeping  in  mind  this  idea,  which  seems  to  be 
growling  in  the  use  of  this  word,  I  shall  not  be  misunderstood ; 
and  I  w4sh  to  speak  simply  in  relation  to  the  differences  between 
atrophy  and  absorption,  for  I  apprehend  they  are  two  entirely 
different  processes.  As  I  understand  atrophy  and  as  I  understand 
the  term  absorption,  there  is  in  reality  no  especial  connection  or 
analogy  between  the  two.  In  speaking  of  atrophy  as  I  under- 
stand it,  we  mean  a  molecular  disintegration  that  is  not  recom- 
pensed by  progressive  metamorphosis.  We  know  very  well  that 
in  the  living  tissues  progressive  metamorphosis  and  retrogressive 
metamorphosis  are  constantly  going  on.  You  arrest  the  process 
of  nutrition  and  the  retrogressive  process  still  goes  on,  and  we 
have  true  atrophy  in  such  cases  as  that. 

Now,  in  the  case  of  absorption  as  we  understand  it,  when  we 
speak  of  the  absorption  of  the  roots  of  the  deciduous  teeth,  we 
have  as  it  were  a  cutting  away  of  the  whole  tissues,  and  not  sim- 
ply a  removal  of  the  molecules  within  a  tissue.    There  is  a  cut- 
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tino^  away  of  the  whole  root,  an  entirely  different  process,  not  a 
shrinking  down  of  the  root,  as  we  find  in  soft  tissues  that  are 
atrophied,  and  therefore  I  say  it  is  an  entirely  different  process. 

I  speak  of  this  because  I  believe  that  Dr.  McQuillen  still  holds 
to  the  same  doctrine  that  he  tau«^ht  in  that  paper,  and  a  very  ad- 
mirable paper  it  was  for  one  which  was  written  fourteen  years  a^o, 
in  relation  to  this  doctrine,  and  in  combatinj^  the  idea  that  was 
brought  out  by  the  paper  that  was  read  by  Dr.  Dean,  he  asks  the 
question,  whether  or  not  in  the  hollowing  out  of  the  medullary 
cavities  of  bones,  etc.,  there  is  any  carneous  body  there  to  produce 
this  absorption  of  the  bony  tissues.  If  I  understand  Kolliker  in 
his  remarks  before  the  German  society  of  physicians,  at  Vienna, 
in  which  he  brought  out  this  doctrine  of  the  breaking  down  of 
the  roots  of  teeth  by  means  of  ostoklasts, — not  that  he  originated 
it  there,  but  in  which  that  was  a  prominent  part  of  his  argument, 
I  understand  him  to  claim  that  in  all  cases  of  true  absorption  of 
bone  and  of  teeth  these  ostoklasts  are  found ;  that  there  is  a  verit- 
able carneous  body  in  every  instance.  It  does  not  however,  it 
seems,  present  the  exact  appearance  that  w^e  see  in  the  case  of  the 
deciduous  teeth,  where  there  is  a  compact  solid  mass  of  cells,  but 
these  ostoklasts  (which  differ  essentially  from  the  ostoblasts,  or 
those  that  build  up  the  tissues,)  are  always  found,  according  to  the 
doctrine  which  he  Ijrought  forth  in  his  paper,  and  his  remarks 
upon  the  subject,  as  I  understand  them,  were  principally  to  bring 
out  this  fcict  as  soinething  in  advance  of  that  which  had  been 
heretofore  known. 

It  struck  me  that  this  was  a  point  of  considerable  importance. 
If  this  be  true  it  is  a  considerable  advance  upon  our  former  opin- 
ions and  theories  in  this  direction;  not  by  any  means  that  it  ex- 
plains everything  in  relation  to  this  process,  but  we  are  constantly 
getting  nearer  to  the  gist  of  the  matter;  we  have  passed  at  least 
one  step  in  advance  if  we  discover  and  demonstrate  that  wher- 
e\  cr  the  absorption  of  hard  tissues  take  place  these  ostoklasts  are 
always  found. 

There  was  one  question  that  Kolliker  touched  upon  in  that 
discussion,  and  it  was  discussed  at  some  length  by  other  mem- 
bers of  the  German  society,  and  that  was  in  relation  to  the  origin 
of  these  "giant  cells."  That  question,  as  far  as  it  has  been  in- 
vestigated, leads  us  into  a  mystery  that  they  have  not  been  able 
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thus  far  to  solve,  as  we  ever  find  it  almost,  when  we  tear  aside  a 
veil  that  covers  up  one  thing  that  has  hitherto  been  hidden  from 
our  sight,  we  only  reveal  still  further  mysteries.  We  want  to 
go  on  now  and  resolve  these  other  mysteries  which  the  explan- 
ations that  Kolliker  made  have  onlv  brought  to  view. 


SOME  OBSERVATIONS 


()  X 


Diseases  of  the  Enamel. 


Bv  llEXRY  S.  CHASE,  of  the  Committkk  on  Dental  Pathology. 


OTWITIISTAXDING  the  compact  structure  of  this  sub- 


^  stance,  it  is  in  early  life  subject  to  inflammation,  and  mal- 
nutrition, and  at  later  periods,  though  not  manifesting  the  same 
signs  of  inflammation  that  are  exhibited  in  softer  tissues,  vet  un- 
doubtedly it  does  go  through  some  of  the  movements  which  re- 
sult in  inflammation  and  death  of  the  tissue. 

During  the  development  of  the  permanent  teeth,  and  before 
their  eruption,  or  even  after  eruption,  all  those  portions  of  the  den- 
tinal crowns  which  are  still  covered  by  the  gum,  or  within  their 
respective  sockets,  are  peculiarly  liable  to  be  injuriously  afl^ected 
by  skin  diseases  accompanied  with  much  fever.  Scarlet  fever, 
small -pox  and  measles  leave  their  impress  upon  the  enamel  with 
the  greatest  certainty.  The  enamel  organ  participates  in  the  der- 
moid inflammation,  and  the  enamel  prisms  cannot  easily  escape. 
The  delicate  sheath  which  envelopes  every  prism,  being  of  the 
same  histological  structure  as  the  enamel  membrane  itself,  is  easily 
affected,  and  every  prism  undergoes  inflammation.  These  delicate 
sheaths  constitute  the  basal  structure  of  the  enamel.  It  is  into 
these  cells  that  the  fluid  phosphate  of  lime  is  invited,  and  becomes 
crystalized.  Upon  the  severity  and  extent  of  the  inflammatory 
process  depends  the  appearance  and  phvsical  condition  of  the 
enamel  after  the  tooth  is  erupted.  Let  us  keep  in  mind  that  at 
this  period  cell  life  is  in  the  greatest  activity,  in  all  parts  of  the 
body.    Work  is  going  on  incessantly  in  every  organ,  and  e\  cry 
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tissue.  Building  is  in  progress,  but  if  the  workmen  are  sick  the 
process  is  arrested.  When  there  is  general  disease  the  appetite 
fails;  digestion  suffers;  food  is  not  made  into  pabuhun ;  proto- 
plasm is  deficient,  and  there  are  no  materials  for  building,  even 
if  the  builders  were  able  to  work.  So  here,  in  the  teeth,  if  nu- 
trition is  arrested  then  absorption  only  is  active,  and  a  line  of  de- 
pression will  show  around  the  tooth  after  its  eruption,  marking 
the  exact  degree  of  development  attained  by  the  tooth  at  the 
period  of  sickness.  The  width  and  depth  of  the  furrow  will  al- 
so correspond  to  the  length  of  the  sickness  and  its  severity. 
Wool  of  sheep,  hair,  and  nails  show  the  marks  of  defective  nu- 
trition, caused  either  bv  sickness  or  a  paucitv  of  food.  I  have 
to-dav  { Jnly  i  ^th,)  a  depression  or  groove  running  across  each 
thumb-nail,  caused  by  a  fortnight's  illness  in  March.  The 
grooves  or  depressions  so  often  observed  on  the  incisors  and 
other  teeth,  are  the  result  of  arrested  development.  The  white 
soft  chalk-like  spots  on  the  enamel  are  caused  by  inflammation 
of  a  small  number  of  enamel  cells  while  their  contents  of  phos- 
phate of  lime  were  yet  uncrystalized.  Stasis  resulted  and  the 
lime  salts,  in  that  chalky  enamel,  are  to-day  not  in  such  a  state  of 
crystalization  as  is  produced  by  healthy  vital  action,  consequently 
there  is  no  firmness  or  density  to  the  tissue. 

That  enamel  which  appears  seedy  or  granular,  and  is  yet  hard^ 
was  produced  by  inflammation  and  consequent  shriveling  of  the 
enamel  membrane  after  the  enamel  cells  had  partially  crystal- 
ized  their  contents.  In  healthy  and  naturally  developed  enamel 
there  is  a  free  circulation  of  the  blood  plasma,  through  everv 
enamel  cell  membrane;  not  bv  vessels  of  course,  but  through  o.^- 
motic  action,  such  as  takes  place  in  every  part  of  the  body,  at  a 
greater  or  less  distance  from  arterial  vessels.  The  activitv  of  nu- 
tritive movements  dej^ends  on  the  age  of  the  individual;  for  it  is 
well  known  that  as  age  increases,  nearer  and  nearer  a  static  con- 
dition is  reached,  which  at  last  may  become  nearlv  perfect  in 
some  of  the  hard  tissues,  as  doubtless  it  is  in  the  enamel.  It  is  im- 
portant that  we  keep  these  facts  in  mind  when  we  are  making 
observations  upon  the  teeth  after  eruption.  Everv  experienced- 
observer  knows  that  all  the  hard  tissues  of  the  teeth  are  in  a  state 
of  greater  or  less  mobility  before  the  fifteenth  year;  and  the  wri- 
ter believes  for  a  long  time  afterwards.  The  enamel,  before  this 
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age  has  not  upon  its  exterior  that  vitreous  appearance  that  it  as- 
sumes later  in  Hfe.  The  latter  is  owing  to  a  more  perfect  crys- 
tallization of  the  lime  salts.  As  we  extend  our  investigations  deep- 
er into  the  enamel  substance  towards  the  dentine,  we  find  less  and 
less  compactness,  for  that  part  lying  next  to  the  dentine  hardens 
later  than  the  exterior  portion.  The  exterior  is  always  in  ad- 
vance of  the  interior.  The  same  remarks  will  apply  to  the  den- 
tine; but  in  the  latter^  nutritive  changes  take  place  to  a  greater 
extent,  and  more  rapidly  than  in  the  enamel,  just  as  might  be 
expected,  for  it  is  a  softer  tissue. 

A  large  number  of  observers  have  demonstrated  that  absorp- 
tion often  takes  place  in  the  dentine,  and  a  smaller  number  have 
also  demonstrated  that  it  does  in  rarer  cases  in  the  enamel  itself. 

We  have  seen  that  inflammation  of  the  enamel  membrane,  be- 
fore eruption,  causes  necrosis  of  that  tissue;  and  now  we  wish  to 
see  how  that  pathological  result  may  be  observed  to  take  place 
in  the  enamel  of  teeth  already  erupted.  Let  me  tell  you  what  I 
have  hundreds  of  times  seen,  and  then  we  will  try  to  arrive  at  a 
theory  which  will  explain  the  phenomena. 

I  am  looking  into  a  fifteen-year-old  mouth,  and  I  see  the  ante- 
rior surface  of  a  right  under  first  molar.  It  is  smooth  and  vitre- 
ous in  appearance,  and  has  710  abrasion  or  crack  in  this  surface. 
But  there  is  a  whitish  spot  near  the  centre  of  this  surface.  It  is 
off  color;  it  has  lost  its  polish;  it  cuts  like  rock  salt;  as  I  pene- 
trate further  it  cuts  easier  and  easier,  until  I  arrive  at  the  dentine 
which  latter  is  as  hard  as  we  find  it  at  eight  years  after  eruption. 

I  see  the  same  tooth  in  a  person  aged  twenty ;  the  spot  is  brown 
instead  of  white;  it  has  a  vitreous  appearance,  smooth  and  with- 
out sign  of  disintegration;  it  cuts  hard  at  the  surface^  but  imme- 
diately under,  the  thickness  of  tissue  paper,  it  is  pliable  and 
chalky,  and  when  the  dentine  is  reached,  the  latter  is  found  more 
or  less  softer  than  natural;  apparently  decalcified,  and  a  consider- 
able portion  is  found  bounded  bv  harder  tissue. 

I  see  the  same  tooth  and  surface  in  the  mouth  of  a  person  aged 
twenty-five;  the  spot  is  black,  vitreous  suface,  but  no  disintegra- 
tion, no  roughness;  the  blackness  penetrates  the  enamel;  shad- 
ing oflf  into  dark  brown,  until  it  reaches  the  dentine,  where  it 
still  shades  off*  into  lighter  brown,  until  the  natural  color  of  the 
healthy  dentine  is  reached.    This  spot  cuts  at  first  like  feldspar. 
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then  less  dense;  not  porous,  but  before  reaching  the  dentine  be- 
comes so;  afterwards  like  dr}^  hard  wood  across  the  end  of  its  fi- 
ber; finally  shading  off  into  the  natural  density  of  dentine.  The 
previous  condition  of  this  tooth  was  that  of  pressure^  caused  by 
one  now  extracted.  This  is  not  a  case  of  caries,  or  chemical  de- 
cay, but  one  of  arrested  circulation  in  the  enamel  fibers,  followed 
by  stasis ;  and  this  extending  to  the  dentinal  tubes  by  inflamma- 
tion as  a  cause,  and  the  calcification  in  territory  next  to  the  one 
of  stasis. 

Spontaneous  abrasion  or  denuudation  can  only  be  fully  ex- 
plained by  a  theory  which  covers  the  whole  ground  that  I  have 
partially  gone  over,  namely,  that  vital  action  plays  an  important 
part  in  all  pathological  conditions,  both  of  the  dentine  and  enamel. 
If  those  who  disbelieve  this  play  of  vital  action  in  erupted  teeth 
will  take  the  trouble  to  look  into  the  literature  of  the  subject, 
they  will  find  many  cases  recorded  which  illustrate  and  confirm 
its  truth.  In  "  Wedl's  pathology  of  the  teeth,"  he  has  cases  re- 
corded instances  of  united  fracture  of  enamel  in  adults^  besides 
many  similar  cases. 


DISCUSSIONS. 


Dr.  Atkinson:  This  subject  is  one  of  such  manifest  import- 
ance that  every  man  here  ought  to  wish  to  speak  upon  the  sub- 
ject, if  nothing  more  than  ask  a  question,  to  prove  that  he  is  in 
earnest  to  get  at  the  understanding  of  the  calling  by  which  he 
makes  his  bread.  The  subject  is  a  continuation  of  that  which  we 
have  been  discussing,  and  the  paper  is  full  of  statements  that  are 
gratuitous,  and  we  have  to  supply  some  ellipses  that  he  has  left 
in  his  statement  of  the  facts.  He  says  that  the  hardening  of  the 
dentine  takes  place  from  the  periphery  inward.  If  he  means  the 
action  that  takes  place  by  infiltration  of  lime  salts  into  the  imper 
fectly  formed  spots  of  the  dentine  he  is  correct. 

Something  he  said  with  regard  to  skin  diseases.  In  a  general 
way  that  is  true,  but  he  said  that  the  enamel  was  a  dermal  pro- 
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duct.*  I  am  sorry  for  him ;  I  am  sorry  for  the  world  if  they  do 
not  get  along  any  better  than  that.  Enamel  is  epidermal,  den- 
tine is  dermal,  the  pulp  is  h3^podermal  in  its  origin,  and  this  cor- 
rellation  of  parts  holds  good  throughout.  If  we  speak  of  enamel 
cells  and  enamel  prisms,  then  indeed,  we  are  talking  intelligently 
and  intelligibly;  but  these  points  nuist  be  understood  before  we 
can  comprehend  that,  and  further  than  that,  the  enamel  is  com- 
plete at  about  the  time  that  the  second  or  third  ring  of  dentinal 
fibrils  are  formed  below  the  neck  of  the  tooth,  so  that  the  enamel 
or  the  materials  may  be  washed  awav,  and  these  white  spots  that 
he  speaks  of  may  be  the  result. 

It  is  a  pretty  good  stretch  to  sav  that  the  intertubular  portion  of 
the  dentine  can  be  inflamed.  I  doubt  whether  it  is  legitimate  to 
say  that  inflammatory  action  can  take  place  outside  of  the  den- 
tinal fibrils. 

Dr.  Judd:  I  agree  with  Dr.  Atkinson  in  relation  to  the  paper, 
where  he  states  that  there  are  statements  made  that  are  entirely 
gratuitous;  not  but  what  they  may  be  correct;  and  I  shall  refer 
to  some  statements  particularly,  and  a  few  that  I  think  may  be 
incorrect.  In  relation  to  the  inflammatory  process  that  is  carried 
on  within  the  enamel,  and  the  process  that  is  so  well  marked  out 
there,  and  the  subsequent  changes  that  take  place,  he  attributes, 
without  any  doubt  whatever  it  seems,  to  an  inflammatory  action. 
You  will  recollect  that  I  have  always  objected  to  such  statements 
before  this  body.  I  have  no  objection  to  a  man  arising  here  and 
telling  us  what  is  his  opinion  on  this  or  that  subject,  but  I  do  ob- 
ject in  all  our  papers  of  that  kind,  to  statements  that  cannot  pos- 
siblv  be  demonstrated  by  any  experiment,  and  never  have  been 
or  proposed  to  be  demonstrated,  and  set  down  as  an  undeniable 
fact,  simpl}'  because  the  man  who  wrote  the  paper  thinks  so. 

I  suppose  this  is  the  only  paper  we  are  to  have  upon  pathol- 
ogy, as  far  as  I  can  learn,  and  it  opens  the  door  to  the  discussion 
of  anything  of  a  pathological  nature  that  may  arise,  and  without 
going  into  a  refutation  of  the  doctrines  in  the  paper.  Indeed,  I 
do  not  wish  to  refute  most  of  them.  I  wish  to  state  some  few. 
facts  relating  to  doctrines  that  are  brought  forth,  and  some  that 

*[  Dr.  Gushing,  who  read  the  paper,  called  attention  to  the  fact  that  the 
statement  of  the  paper  on  this  point  had  been  misunderstood  by  the 
speaker.] 
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are  not  brought  forth  in  the  paper  perhaps,  in  relation  to  the  idea 
of  the  srentleman  that  there  is  circulation  in  the  enamel.  We 
must  confess  that  he  is  going  further  in  that  direction  than  most 
physiologists  of  the  present  day  would  be  willing  to  go.  The 
word  circulation,  at  any  rate,  to  my  mind  does  not  seem  to  be  the 
proper  word  here,  even  if  nutritious  matter  does  penetrate  the 
enamel  itself,  it  is  a  permeation  of  the  nutritious  matter,  and  it 
certainly  cannot  be  anything  more  than  that.  You  take  a  piece 
of  marble  for  instance,  and  throw  a  little  water  upon  it,  and  it 
permeates  the  marble;  you  take  a  piece  of  common  limestone 
that  will  not  take  a  polish  such  as  marble  does,  and  it  permeates 
it  much  more  readily.  The  enamel  certainly  can  be  permeated 
by  fluids;  there  is  no  question  in  my  mind  about  that,  and  I  can 
account  in  no  possible  way  for  the  condition  which  we  speak  of 
as  "  setting  the  teeth  on  edge,"  except  by  the  permeation  of  the 
enamel  by  fluids. 

In  relation  to  the  permeation  of  these  tissues  by  matter,  and 
the  penetration  of  the  enamel  by  nervous  fibres  I  wish  to  say 
one  word.  I  am  not  going  to  put  forth  the  doctrine  as  established 
by  any  means.  You  all  know  that  for  a  long  time  it  was  sup- 
posed that  nerve  fibrils  did  not  penetrate  the  sheath  of  the  mus- 
cular fibre,  but  close  examination  under  the  microscope  demon- 
strated that  they  do  penetrate  into  the  interior  portion  of  the 
muscular  fibre  proper.  Another  doctrine  was  that  they  did  not 
reach  into  the  epidermal  structures,  but  subsequent  closer  obser- 
vations show  unmistakably  that  they  do  penetrate  into  the  epi- 
dermal structures  and  between  the  epiderm  cells,  and  they  do  in 
reality  reach  the  very  surface  of  the  epiderm  itself. 

There  is  another  question  that  is  hinted  at  in  the  paper  in  re- 
lation to  the  abrasion  of  the  teeth,  and  at  the  time  it  was  men- 
tioned a  thought  struck  me  in  relation  to  that.  Perhaps  I  have 
spoken  before  this  association  before  on  this  subject;  however 
that  may  be,  it  is  a  subject  that  I  have  thought  a  good  deal 
upon;  and  the  question  arises  what  are  the  pathological  condi- 
tions in  abrasion  and  caries?  Why  is  it  when  we  have  a  destruc- 
tion of  the  enamel  by  abrasion  that  we  do  not  have  caries  in  that 
location?  I  believe  that  in  cases  of  caries  that  the  shaping  of  the 
cavity,  and  the  direction  of  the  action  of  the  disease  towards  the 
pulp  particularly,  is  due  to  the  influences  of  other  agencies  be- 
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sides  acid.  There  is  certainly  something  besides  the  action  of 
acids  here  to  account  for  the  direction,  the  shape,  the  forma- 
tion of  these  carious  cavities.  We  must  have  something  else, 
and  I  am  inclined  to  think — I  don't  say  it  is  demonstrated — but 
it  is  my  opinion  that  we  have  to  deal  w^ith  the  leptothi'ix  buccalis 
here. 

Dr.  Bogue:  I  have  jotted  down  within  the  last  few  moments 
the  heads  of  what  might  he  said  upon  this  subject.  I  have  no 
written  paper  upon  it. 

The  frequent  use  of  the  word  nerve  by  dentists,  when  the  pulp 
is  meant,  leads  one  to  believe  that  some  of  the  more  obvious 
changes  that  take  place  in  this  pulp  in  nearly  all  cases  are  over- 
looked. If  the  body  within  the  tooth  were  really  a  nerve  there 
could  be  no  such  pain  as  tic-douloreaux,  the  jumping  toothache, 
since  this  manifestly  proceeds  from  engorgement  of  the  circula- 
tory vessels  of  the  pulp  to  such  an  extent  that  the  beatings  of  the 
heart  are  felt  by  the  nerves  of  the  pulp.  Sequences  of  cause  and 
effect  in  the  usual  form  of  toothache  may  be  stated  as  follows: 
First,  irritation,  which  in  different  persons  manifests  itself  differ- 
ently; but  I  fancy  in  nearly  all  it  would  manifest  itself  by  sensi- 
tiveness, and  it  scarcely  needs  that  your  attention  should  be  called 
to  hyper-sensitive  people  to  know  how  quickly  they  are  aware 
of  ca\'ities  existing  in  the  teeth,  sensitiveness  being  caused  of 
course  firstly  and  most  largely  by  decay,  again  by  abrasion,  again 
bv  fracture,  and  in  other  instances  by  recession  of  the  gums  and 
alveoli. 

Not  to  speak  of  the  more  unusual  cases,  but  to  proceed  at  once  to 
the  very  common  cases  as  the  only  ones  under  examination,  the 
second  state  would  be  that  of  infiammation,  which  would  exist 
where  the  pulp  was  nearly  or  quite  exposed  from  decay.  The 
presence  of  any  irritating  substance  within  the  cavity  of  decay, 
causing  pressure  upon  the  pulp,  would  necessarily  cause  inflam- 
mation there.  Why?  If  we  irritate  any  portion  of  the  body 
we  know  that  an  increased  flow  of  blood  is  immediately  appar- 
ent. The  same  thing  I  believe  takes  place  when  the  pulp  of  the 
tooth  is  irritated,  and  when  the  irritation  has  proceeded  to  a  cer- 
tain point  inflammation  supervenes.  We  then  have,  not  the  dull 
pain  and  sensitiveness,  but  the  acute  pain,  which  the  patient  des- 
cribes as  toothache.    The  more  intense  the  pain,  the  more  rapid 
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the  flow  of  blood  to  the  part,  the  throbbing  of  the  heart  being 
felt  up  to  the  very  last  moment,  when  the  pulp  is  being  gorged 
to  the  utmost  and  strangulation  takes  place ;  the  pain  ceases  im- 
mediately. 

In  looking  at  the  question  from  this  standpoint,  if  it  be  a  cor- 
rect one,  I  think  we  may  see  how  we  may  be  of  service  to  our 
patients  in  relieving  the  pain  all  along  this  road.  The  first  irri- 
tation or  sensitiveness,  of  course,  is  at  once  relieved  by  filling 
with  a  non-conductor;  when  the  irritation  has  become  greater, 
verging  on  to  inflammation,  I  believe  the  proper  course  is  to  find 
the  point,  and  prick  it  and  let  out  a  half  drop  of  blood,  and  re- 
lief will  be  almost  instantaneous.  I  have  many  times  succeeded  in 
giving  relief  within  two  or  three  moments  by  depleting  the  pulp 
from  two  to  three  drops,  scarcely  ever  so  lai'ge  an  amount  as  the 
latter.  Unfortunately  our  patients  are  not  aware  that  relief  can 
be  afforded,  and  they  wait  for  the  toothache  to  cure  itself.  There 
is  a  self-cure :  that  self-cure  is  death  to  the  pulp.  What  next  ? 
Immediately  supervening  upon  the  death  of  the  pulp  in  these  or- 
dinarv  cases  we  have  putrefaction  and  disintegration,  resulting  in 
the  conversion  into  gases  of  the  fluids  and  soft-solids  of  the  pulp, 
sulphuretted  hvdrogen  and  oxygen  are  mainly  developed — these 
gases  occupying  of  course  greater  space  than  the  solid  portion  of 
the  pulp  in  conjunction  with  decomposed  and  decomposing  fluid 
substances.  We  here  at  once  have  a  foreign  substance  placed 
beneath  the  peridental  membrane,  requiring  but  the  proper  con- 
dition of  things  in  the  system  to  develop  an  abscess. 

Dr.  Morgan  :  That  the  enamel  is  a  vital  structure  I  suppose 
will  not  at  this  day  be  questioned.  Every  analysis  I  believe  that 
has  been  made  shows  that  there  is  at  least  a  small  portion  of  ani- 
mal matter,  and  if  so,  it  must  of  necessity  be  subject  to  the  same 
law  that  animal  matter  is  in  the  other  tissues  of  the  body,  viz. : 
,  wear,  and  death,  and  removal,  and  a  supply  of  its  place.  It  may 
be  that  this  vitality,  this  animal  matter  only  exists  in  the  connec- 
tive tissue  that  remains  between  the  prisms  of  the  enamel. 

I  have  not  yet  satisfied  myself  that  there  is  sensibility  in  the 
enamel.  I  have  yet  to  see  a  case  of  the  setting  on  edge  as  it  is 
termed,  where  I  was  satisfied  the  enamel  was  perfect.  I  think 
sensibility  only  resides  in  the  dentine. 

It  is  known  to  all  who  have  freqently  examined  specimens 
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through  the  microscope,  that  in  a  good  many  cases,  especially 
in  young  persons,  the  dental  tubuli  seem  to  penetrate  very  far 
into  the  enamel,  and  in  some  cases  entirely  through  it.  The  mi- 
croscope reveals  the  fact  that  there  are  little  passages  from  the 
surface  into  the  dental  tubuli  in  a  good  many  cases.  In  these 
cases  you  may  have  sensibility  from  the  effects  of  the  acid,  that 
sensibility  being  confined  to  the  dentine,  and  not  involving  the 
enamel  at  all.  I  agree  \\'ith  the  gentleman  that  the  enamel  will 
absorb  fluids.  A  tooth  taken  from  the  mouth  and  remaining  a 
few  hours  on  your  case  will  show  that  it  has  undergone  material 
change  by  its  color.  The  immersion  in  water  or  any  other  fluid 
will  restore  that  color. 

Dr.  Taft:  The  paper  read  last  night  upon  the  abnormal  and 
pathological  condition  of  the  enamel  was,  in  some  respects,  a 
good  one.  This  tissue  is  a  ver}'  important  one,  and  it  should  be 
studied  in  all  aspects  in  reference  to  its  normal  structure,  and  in 
reference  to  the  abnormal  conditions  which  it  is  liable  to  take  on, 
that  mav  occur  to  it,  either  hereditarily  or  accidentally.  There  is 
a  great  variety  in  the  structure  of  the  enamel,  occasioned  by  one 
thing  or  another.  It  is  very  rarely  that  anything  approximating 
an  enamel  perfect  in  structure  is  found.  Some  defects  are  trans- 
mitted from  parent  to  child,  others  occur  because  of  accidents  or 
interruptions  in  the  development  and  nutritive  process  during 
the  time  of  the  formation  and  growth  of  this  tissue.  Oftentimes 
there  will  be  an  absence  throughout  the  entire  structure  of  that 
perfect  crystalization  that  characterizes  the  best  examples;  then 
again  there  will  be  defective  tracts  or  points  in  the  structure. 
Some  of  these  were  referred  to  by  the  paper  last  night,  and  by 
the  speakers.  These  will  sometimes  manifest  themselves  in  the 
points  denominated  atrophied  portions  or  those  parts  of  the 
enamel  where  the  nutritive  function  was  arrested  to  a  greater  or 
less  extent  during  the  formation  of  the  tissue  by  some  active  dis- 
ease, occurring  for  a  time,  and  marking  itself  upon  the  enamel, 
markirg  itself  upon  the  nails  and  upon  the  hair,  as  was  men- 
tioned last  night.  This  class  of  defects  will  be  shown  by  spots 
differing  in  color  from  the  better  formed  enamel  round  about.  In 
some  cases  they  are  found  to  consist  of  grooves,  in  other  cases  of 
a  series  of  transverse  points  across  the  enamel  at  the  points  in 
formation  at  the  time  of  the  affection.    Then  again  there  will  be 
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found  oftentimes  imperfections  of  the  enamel  in  the  fissures 
where  there  will  be  an  opening. 

There  is  oftentimes  an  opening  in  the  fissures  of  the  enamei. 
the  crowns  of  the  molars  for  example,  the  lingual  surfaces  of  the 
superior  incisors,  especially  the  central,  and  sometimes  the  lateral,  ^ 
and  sometimes  the  cuspids,  opening  through  these  depressions,  ex- 
tending partly  and  in  many  cases  all  the  way  through  the  enamel 
to  the  dentine.  Then  again  there  is  anotner  class  of  defects  ot 
the  enamel,  exhibited  by  marked  defective  tracts  or  channels 
through  the  enamel,  either  partly  or  all  the  way.  These  will  be- 
gin many  a  time  at  the  inner  surface  of  the  enamel;  at  that  por- 
tion of  the  known  dentine  and  i'xtending  all  the  way  through  or 
only  part  through  it. 

These  tracts  are  entirely  different  from  the  defects  found  in  the 
fissures  and  in  the  pits  of  the  enamel.  They  may  occur  any- 
\yhere  and  are  oftentimes,  perhaps  as  often  as  other\yise,  found  in 
the  enamel,  and  coming  out  or  pointing  towards  or  terminating 
upon  the  cusps  of  the  teeth. 

Sometimes  decay  will  begin  upon  the  cusp  of  a  tooth  or  at  any 
particular  point  and  permeate  the  enamel,  and  a  definite  opening 
will  be  formed  by  decomposition  through  the  enamel,  and  the 
wonder  oftentimes  is  how  that  occurs,  since  nothing  could  be  de- 
posited there,  as  ordinarily  deposited  upon  the  approximate  sur- 
face of  the  teeth,  or  as  is  oftentimes  forced  into  the  depressions 
and  pits  c-f  the  teeth  and  retained  there  until  decomposition  of 
the  material  takes  place,  and  agents  produced  that  will  occasion 
decay  of  the  enamel.  Decay  beginning  on  the  cusp  and  passing- 
through  a  small  opening  to  the  dentine,  decay  of  the  dentine 
will  take  place.  These  tracts,  especially  where  they  are  definite- 
ly marked  and  amount  to  an  opening  or  passage  through  which 
fluids  may  readily  pass,  will  afford  great  facility  for  the  operation 
of  decay-producing  agents. 

There  are  other  defects  of  the  enamel  that  peryade  the  whole 
structure.  These  will  be  exhibited  by  that  imperfect  character  of 
the  enamel  throughout,  sometimes  presenting  a  structure  almost 
without  any  organic  character  at  all,  simply  the  materials  thrown 
together  in  a  yery  imperfect  manner,  and  this  condition  will  of- 
tentimes peryade  the  whole  structure  of  the  enamel;  then  again 
in  some  cases  the  dentinal  fibrilUe  will  be  found  to  extend  from 
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the  dentine  into  the  enamel  to  a  ji^reat  extent,  and  sometimes,  as 
was  stated  hist  night,  entirely  through  the  enamel  to  its  periphery. 
I  have  a  sj^ecimen  which  I  should  have  brought  with  me  this 
morning — a  photograph  by  the  late  Professor  Hitchcock,  show- 
ing this  clearly,  where  the  largest  number  I  have  ever  seen  of  the 
fibrilhe  pass  from  the  dentine  through  into  the  enamel. 

It  is  impossible  here  to  go  into  anything  like  a  thorough  ex- 
amination of  detail  in  all  these  particulars,  and  indeed  I  do  not 
believe  that  this  association  is  the  place  to  study  to  the  bottom  all 
these  subjects.  If  we  can  talk  about  them  and  stimulate  each 
other  to  a  further  study  of  the  subject  and  a  further  investigation 
of  the  matter  we  shall  have  done  about  all  that  it  is  possible  to  do 
in  a  bodv  like  this.  These  structures  should  be  well  studied  in 
all  these  particulars.  All  the  witnesses  that  are  present  should  be 
examined,  all  the  peculiarities  that  exist  should  be  noted  in  order 
that  we  may  ascertain  how  much  these  different  phases  modifv 
the  treatment  that  should  be  given  to  the  different  teeth. 

When  disease  attacks  the  body  it  leaves  tracks  upon  all  the  tis- 
sues of  the  body  to  a  greater  or  less  extent,  and  especiallv  upon 
those  upon  which  its  force  is  most  definitely  expended.  It  is  true 
that  we  cannot  look  upon  the  face  at  once,  perhaps,  with  our 
present  knowledge,  and  say,  you  were  sick  at  one  time,  you  were 
seriously  affected  at  one  time  in  your  life,  during  a  time  of 
growth  and  development;  but  perhaps  a  time  will  come  when 
we  shall  see  more  clearly  than  now.  These  impressions  made 
upon  the  teeth  bring  to  us  a  lesson  in  this  respect,  and  it  ought 
to  encourage  us  to  stud\  all  the  tissues  of  the  body  so  that  we 
mav  be  able  to  read  from  them  the  ditiiculties  and  struggles 
through  which  the  organization  has  had  to  pass,  that  we  may  be 
able  to  learn  how  they  are  now  able  to  withstand  the  assaults 
that  may  be  made  upon  them. 

Then  let  us  study  the  enamel  in  all  these  particulars  and  many 
others  that  I  might  mention;  let  us  studv  the  dentine,  for  there 
is  quite  as  large  a  field  for  investigation  in  this  particular  as  in 
the  enamel.  It  is  true  the  dentine  does  not  stand  out  in  a  well 
formed  and  covered  tooth,  to  the  observation,  but  the  lessons 
taught  bv  the  enamel  may  lead  the  thorough  physiologist  and 
histologist  to  conclusions  in  reference  to  the  condition  of  the  den- 
tine, whether  it  is  more  or  less  well  formed. 
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The  dentine  possesses  many  peculiarities,  abnormal  and  patho- 
logical in  character,  that  it  is  well  for  us  to  study.  Variations 
will  be  found  all  the  way  through.  It  is  true  that  this  variation 
in  the  elementary  structural  character  teaches  to  us  the  lesson 
that  they  are,  in  different  degrees,  able  to  resist  the  influences 
that  might  be  brought  upon  them.  All  that  should  be  recog- 
nized clearly  by  us  in  reference  to  the  teeth,  and  not  only  in  ref- 
erence to  the  teeth,  for  we  cannot  study  these  things  with  refer- 
ence to  the  teeth  without  being  led  to  discover  them  in  the  other 
tissues  of  the  body,  and  understand  them  so  that  we  read  the 
whole  book  instead  of  reading  one  page  of  it. 

One  thouo^ht  more  with  regard  to  the  defects  of  the  enamel 
and  dentine.  In  studying  them  it  is  well  for  us  to  make  our 
analysis  as  close,  and  criticise  as  sharply  as  possible,  and  every  de- 
fect that  is  found  upon  the  tooth  should  suggest  the  inquir}', 
how  comes  this  diflicult}',  has  it  come  from  parent  to  child 
through  successive  generations  of  people,  or  is  it  an  accidental 
thing  that  has  occurred  by  some  interruption  of  the  developing 
process  during  the  time  of  the  growth  of  the  organ.  This  is  a 
very  important  matter  to  decide.  If  it  is  found  to  be  h'ereditary, 
there  will  be  far  more  difiiculty  in  eradicating  it.  If  defects  of 
this  kind  have  occurred  and  thev  have  resulted  from  some  acci- 
dental cause  during  the  growth  and  development,  we  shall  not  ex- 
pect to  find  that  transmitted  to  future  generations;  the  offspring 
of  such  a  one  will  probabl}-  not  partake  of  that  defect.  Thev 
may  partake  of  it,  and  thev  oftentimes  do  partake  of  it,  but 
there  is  not  the  same  certaint}-  of  transmission  of  the  defect  as 
though  it  had  come  from  parent  to  child  through  successive  gen- 
erations, but  though  that  has  been  true  we  are  not  to  give  up  the 
case  and  say  nothing  can  be  done.  Let  us  endeavor  to  redeem  so 
far  as  possible  even  these  defects  and  these  imperfections  that 
have  been  transmitted  from  parent  to  child. 

Decay  of  the  dentine  was  referred  to  last  night,  and  the  para- 
sitic theory  was  spoken  of  I  have  not  been  able  to  work  my- 
self up  to  any  great  degree  of  interest  in  that  respect,  not  much 
more  than  I  would  to  examine  into  the  fact  of  the  existence  of 
the  little  animals  that  pervade  the  dead  carcass  after  it  has  been 
dead  for  some  time.  Living  animals  are  found  in  the  dead  carcass 
after  life  has  gone,  but  they  were  not  the  cause  of  the  death. 
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They  exist  there  after  the  animal  is  dead,  and  I  think  this  is  about 
the  case  in  reference  to  the  teeth.  I  have  not  been  able  to  see 
anything  to  lead  me  to  the  conclusion  that  parasites  play  any  con- 
siderable part  in  the  production  of  decomposition  of  the  dentine. 
I  know  there  have  been  many  suggestions  in  reference  to  this 
matter  and  the  fact  of  usually  finding  something  of  this  kind  in 
connection  with  decayed  teeth  has  been  regarded  as  evidence 
that  they  play  an  important  part  in  the  process.  Because  worms 
and  bugs  are  sometimes  found  in  dead  and  rotten  wood  I  do  not 
therefore  conclude  that  the}-  were  the  occasion  of  the  death  and 
decomposition  of  the  tree,  but  they  are  there  because  that  condi- 
tion has  occurred,  and  they  are  there  after  life  has  departed,  af- 
ter the  functions  pertaining  to  it  have  ceased,  after  decomjDOsition 
of  the  structure  has  to  a  certain  extent  occurred,  they  are  present 
and  not  until  that  time;  and  so  I  regard  it  in  reference  to  the 
teeth.  So  far  as  they  may  inherently  belong  to  the  material  that 
occasions  decomposition  of  the  teeth,  they  mav  have  connection 
\N'ith  the  matter,  but  no  further  than  that  as  it  seems  to  me. 

Now  it  is  true  that  in  some  materials,  living  beings,  living  para- 
sites will  be  found  almost  always,  and  such  will  be  their  natural 
abode,  and  this  niay  be  true  in  regard  to  some  of  those  things 
that  produce  decomposition  of  the  dentine. 

How  does  decav  of  the  teeth  penetrate  into  the  dentine?  Verv 
variously  indeed;  sometimes  beginning  upoi!  the  surface  and  ex- 
tending over  a  large  territory,  not  penetrating  deeply  at  all,  some- 
times becoming  arrested  when  it  has  operated  merelv  superfi- 
cially, sometimes  it  will  extend  largely  beneath  the  enamel,  be- 
tween the  enamel  and  the  periphery  of  the  dentine,  affecting  the 
dentine  very  little,  but  burrowing  beneath  the  enamel,  between 
the  enamel  and  the  dentine.  In  other  cases  it  will  make  a  strike 
like  a  shot,  as  it  were,  through  the  enamel  and  through  the  den- 
tine, by  a  very  small  opening,  and  penetrate  to  the  pulp  cham- 
ber. In  other  cases  it  will  burrow  down  to  the  dentine,  penetra- 
ting as  it  goes  until  it  inv  olves  nearlv  the  entire  crown  of  the 
tooth  before  the  pulp-chamber  is  reached.  Whv  these  varia- 
tions? There  is,  as  you  who  have  given  any  attention  to  the  sub- 
ject all  know,  almost  an  infinite  variety  with  regard  to  the  man- 
ner of  penetration  of  decav,  and  it  is  easilv  accounted  for.  De- 
cav mav  attack  the  enamel  or  the  enamel  be  destroyed  from  one 
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cause  or  another.  The  granuhir  layer,  or  that  material  between 
the  enamel  proper  and  the  dentine,  varies  greatly,  and  that  struc- 
ture ought  to  be  well  studied  by  us.  It  will  be  impossible  for  us, 
without  a  study  and  a  knowledge  of  this  structure,  to  understand 
this  subject  of  decay,  and  the  various  affections  that  attach  to  the 
teeth.  The  structure  is  sometimes  exceedingly  thin.  Sometimes 
the  perfectly  formed  enamel  seems  to  lie  down  almost  directly  in 
contact  with  the  perfectly  formed  dentine.  In  other  cases  there 
is  a  thicker  portion  very  imperfectly  organized  between  the  two, 
denominated  sometimes  granular  layers.  Now  where  this  is  very 
imperfect,  decay-producing  agents  will  operate  upon  that  far 
more  rapidly  than  upon  either  well  organized  enamel  or  dentine, 
and  so  decay  will  be  found  running  largely  beneath  the  enamel, 
not  penetrating  deeply  into  the  dentine,  but  occupying  a  large 
extent  of  territory  over  the  periphery  of  the  dentine.  Suppose 
this  structure  or  this  material  is  good  in  character,  and  a  well 
formed  enamel  comes  down  upon  the  more  perfect  structure  of 
the  dentine,  and  there  is  very  little  space  there  indeed  to  be  ope- 
rated upon,  and  the  dentine  is  imperfect,  this  penetration  into 
the  dentine  will  take  place,  and  if  there  is  an  imperfect  tract  in 
the  dentine,  as  there  often  is,  as  well  as  in  the  enamel,  they  be- 
come penetrated  by  a  small  opening  down  into  the  dentine  and 
through  it  many  a  time  into  the  pulp-chamber.  Sometimes  decay 
will  penetrate  to  a  considerable  distance  toward  the  centre  of  the 
tooth  on  the  line  with  the  tubuli  of  the  dentine,  penetrating  to  a 
considerable  distance,  and  seeming  to  be  arrested,  and  then  it  will 
sometimes  turn  out  of  its  course  across  the  fibrill^e,  be  arrested  in 
its  course  towards  the  pulp  chamber  and  pursue  some  other 
course.  It  operates  upon  the  tissue,  which  is  most  easily  broken 
down,  so  that  all  the  peculiarities  observed  in  the  progress  of  de- 
cay, in  its  penetration  through  the  enamel  and  into  the  dentine 
are  easily  explained  it  seems  to  me. 

I  do  not  imagine  but  that  in  many  cases  there  is  a  concentra- 
tion of  the  agent,  producing  decay  at  one  point  in  a  cavity  when 
in  any  other  point  of  the  cavity  it  would  not  act  with  such  force. 
It  may  be  active  at  one  particular  point  even  within  a  small  cav- 
ity, and  less  active  at  other  points.  In  the  production  of  decay- 
producing  agents  decomposition  and  recomposition  take  place. 
That  may  exist  all  through  the  cavity  alike  or  there  may  be  a 
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particular  point  where  this  decomposition  and  recomposition  will 
take  place  at  a  small  point  and  not  be  active  elsewhere.  Just 
where  that  takes  place  of  course  there  would  be  the  greatest  ac- 
tion of  the  agent  produced  upon  the  dentine. 

I  have  examined  this  subject  of  decay  of  teeth  with  reference 
to  these  theories  that  have  been  suggested  with  regard  to  para- 
sites, from  the  beginning  almost  to  the  present  time,  and  as  I  said 
in  the  beginning,  I  have  not  been  able  to  find  anything  that 
comes  with  an}'  force,  anything  approximating  demonstration 
that  parasites  play  any  part  at  all.  I  do  not  want  what  I  have 
said  to  be  taken  and  criticised  as  a  thorough  examination  of  this 
subject.  I  have  simply  referred  to  a  thing  here  and  there  mere- 
ly to  drive  down  a  stake  here  and  there  with  reference  to  the 
matter.  It  is  susceptible  of  being  discussed  and  made  clear  and 
plain  all  the  way  through  it  seems  to  me,  comparati\  ely  so  at 
least. 

Dr.  Spellm  AN  :  With  reference  to  this  subject  under  discussion 
I  beg  leave  to  remark  that  recent  histologists,  I  believe,  discard, 
or  very  many  of  them  are  discarding  the  animal  theory  that  has 
been  advanced  here  and  are  substituting  for  the  same  a  vegetable 
or  fungus  theory.  Some  of  my  hearers  no  doubt  will  hold  that 
the  development  of  this  leptothrix  ultimates  in  the  production  of 
these  parasites.  As  I  understand  the  present  theory  of  micro- 
scopists,  and  I  refer  to  a  recent  work  published  by  Lieber  and 
Rottenstein,  they  discard  that  theory  entirely;  they  deny  that 
parasites  are  necessarily  the  result  of  this  fungous  growth.  In 
every  stage  of  decay  they  find  these  lejDtothrix  attaching  them- 
selves to  the  enamel,  as  the  lichen  fastens  upon  the  body  of  the 
tree,  or  the  sponge  upon  the  rock,  and  acids  finding  a  ready  re- 
ceptacle they  act  upon  the  lime  salts  of  the  enamel,  causing  the 
same  to  break  down.  As  soon  as  this  decomposition  of  disor- 
ganized enamel  takes  place,  the  enamel  is  penetrated  and  exposed 
to  the  action  of  the  acids  which  are  held  in  contact  with  them, 
by  the  development  of  the  leptothrix,  and  penetrating  j^arallel 
with  the  enamel  rods  finally  reach  the  dentine.  Then  the  lep- 
tothrix find  lodgment  in  this  debris,  and  it  then  has  soil  in  which 
to  develop  itself  into  full  growth.  The  shape  of  all  decay,  I 
need  not  tell  this  assembly,  after  the  penetration  of  enamel,  is  di- 
recth'  in  the  direction  of  the  pnlp,  and  this  development  of  the  lep- 
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tothrix  is  carried  on  by  the  parent  throwing  off  spores,  these  spores 
taking  lodgment  in  this  pabuhnii,  forming  a  connection  with  the 
parent  stem  and  proceeding  in  this  way  until  the  complete  des- 
truction of  the  tissue  or  dentine,  when  the  pulp  is  exposed. 
This  as  I  understand  it,  is  the  theory  of  the  most  recent  and 
learned  histologists.  I  do  not  understand  that  it  is  necessarily  a 
parasite  operation  by  any  means;  but  the  growth  of  a  vegetable 
fungus. 

The  fluids  of  the  mouth  are  capable  of  maintaining  and  sup- 
porting a  vegetable  product  peculiar  to  their  own  nature.  The 
most  recent,  and  to  my  mind  the  most  reasonable  theory  is  that 
the  leptothrix  is  the  product  of  the  secretions  of  the  mouth,  and 
their  cause  in  the  development  of  caries  has  not  been  fully  un- 
derstood nor  developed. 

Dr.  Watt:  Years  ago,  in  the  mouth  and  out  of  the  mouth,  I 
produced  artificial  caries,  imitating  all  of  the  four  varieties,  pre- 
cisely every  form  of  dental  caries  that  I  have  ever  seen  in  the 
mouth,  or  that  I  have  ever  heard  described  or  read  descriptions 
of.  Months  in  succession  I  have  had  mouths  rented  that  had  a 
few  remaining  living  teeth  that  were  sometime  to  be  sacrificed. 
You  all  know  that  I  have  not  concluded  that  I  was  master  of  all 
subjects,  and  the  microscopical  examinations  I  have  entrusted  to 
other  parties,  and  they  did  not  find  these  little  bugs-  or  whatever 
they  are  called,  and  I  think  they  were  not  there;  at  any  rate  I 
was  not  particularly  concerned  if  they  were  there. 

The  white  decay  is  the  most  penetrating  and  makes  the  rapid- 
est  reaches  for  the  pulp  cavit3\  You  will  nearly  always  find  that 
in  the  mouths  of  patients  who  ordinarily  have  an  alkaline  reaction 
of  the  fluids  of  the  mouth,  most,  if  not  nearly  all  of  that  alka- 
linity is  due  to  the  presence  of  ammonia,  which  is  highly  soluble 
in  saliva.  The  formation  of  nitric  acid,  possessing  all  the  activtiy 
of  the  new  birth,  is  the  production  of  an  agent  which  is  able  to 
eat  up  everything  there  is  about  a  tooth,  enamel,  dentine  or  ce- 
mentum.  It  has  a  stronger  afiinitv  for  the  lime  salts  than  for  anv- 
thing  else.  It  dissolves  the  sub-phosphate  of  lime  without  de- 
composing it.  Acting  with  less  force  upon  the  enamel  matter  of 
the  tooth  it  lea\'es  a  portion  of  that  enamel  matter  to  do  what? — 
to  undergo  decomposition  by  the  action  of  oxygen.  The  repeti- 
tion of  this  process  in  the  cavity  of  the  tooth  explains  the  pene- 
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trating-  power,  and  I  think  there  is  nothing  eaten  in  anv  other 
wa}'. 

We  have  another  phenomenon  resulting  from  this  ammonia. 
For  example  we  will  have,  in  such  subjects,  a  spongy  condition 
of  the  gums,  and  a  flaccid  condition  of  the  mucous  membrane  of 
the  mouth,  and  we  will  usually  have  a  very  rapid  deposit  of  not 
very  firmly  crystalized  tartar.  It  will  accumulate  in  great  quan- 
tities, producing  a  diseased  condition  of  the  mouth  in  general, 
but  especially  a  granular  condition  of  the  membrane  attaching 
the  teeth  to  the  socket.  How  does  the  ammonia  do  this?  In 
this  wav ;  the  carbonic  acid  which  is  held  in  the  solution  helps  to 
keep  the  carbonate  of  lime  in  solution.  The  lime  is  held  in  so- 
lution by  the  excess  of  the  free  carbonic  acid,  which  is  dissolved 
in  the  water.  Now,  by  heating  the  water  free  carbonic  acid  is  ex- 
pelled with  a  moderate  heat,  and  then  the  carbonate  of  lime  is 
precipitated.  Examine  tartar  formed  under  these  circumstances; 
you  will  find  it  richer  in  animal  matter,  richer  in  foreign  matter 
than  the  ordinary  tartar,  and  it  will  be  richer  in  proportion  in  the 
carbonate  of  lime  than  in  the  sub-phosphate  of  lime.  I  never 
saw  a  specimen  that  did  not  contain  both  salts. 

I  might  go  on  and  consider  the  other  acids,  but  one  tvpe  is  an 
explanation  of  the  whole  four. 

Dr.  Morgan:  In  his  remarks.  Dr.  Taft  set  forth  the  fact  that 
wherever  there  was  arrested  development,  it  left  its  mark,  as  a 
rule  at  least,  upon  the  enamel,  so  distinctly  that  it  could  be  read, 
and  intimated  that  it  might  have  left  its  impression  throughout 
the  entire  system.  I  have  been  profoundly  impressed  with  the 
idea  for  some  years  past,  and  my  reason  for  calling  attention  to 
it  now  is  because  of  its  great  practical  value  in  the  practice  of 
dentistry.  Whatever  condition  there  may  be  in  the  deciduous 
teeth  that  interferes  with  nutrition  to  any  considerable  extent, 
leaves  its  permanent  impress,  not  only  upon  the  permanent  teeth 
but  upon  the  entire  tissues  of  the  body.  They  are  never  entirely 
repaired,  and  if  they  are  defective,  life  is  shortened  because  of  that 
defect.  My  reason  for  calling  attention  to  this  now  is  that  I 
may  suggest  to  the  profession  the  importance  of  the  utmost  care 
of  the  deciduous  teeth.  If  they  become  so  diseased  at  any  time 
as  to  interfere  WTth  mastication  to  a  sufficient  extent  to  arrest  as- 
similation or  "nutrition,  a  permanent  injury  is  done  to  the  system 
and  life  is  thereby  shortened. 
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Dr.  Judd:  As  far  as  I  heard  the  remarks  of  Prof.  Taft  I  am 
led  to  believe  that  he  put  forth  some  doctrines  that  we  have  been 
accustomed  for  the  last  fiftean  or  twenty  years  to  hear,  and  un- 
doubtedly defended  them  with  as  much  ability  as  any  one  could 
well  do  it ;  but  I  was  more  particularly  interested  in  this  question 
from  the  confession  that  we  needed  something  more  than  we  had 
twenty  or  fifteen  years  ago,  in  order  to  explain  the  phenomenon 
which  we  witness  in  this  carious  action.  I  never  felt  satisfied  en- 
tirely wtih  the  theories  that  had  been  put  forth  at  that  time.  I 
do  not  wish  to  say  that  I  have  been  entirely  satisfied  at  the  pres- 
ent time  with  any  of  the  theories  that  have  been  put  forth;  but  I 
was  always  in  hopes  that  we  would  have  something  that  would 
lead  us  to  a  theory  that  will  be  more  acceptable,  more  probably 
true  than  the  theory  which  is  put  forth  by  Tomes,  for  instance, 
or  by  Harris. 

With  regard  to  the  vital  theory  I  would  state  one  fact.  Take 
a  tooth  that  has  been  extracted,  and  take  off  the  crown  and  rein- 
sert it  in  the  mouth  upon  an  artificial  plate  or  upon  a  pivot  and 
we  find  carious  cavities  developed  in  these  crowns  of  teeth,  essen- 
tially the  same  in  all  particulars  as  those  that  are  developed  in  the 
living  teeth.  I  am  not  going  to  deny  but  what  the  vital  force 
that  we  have  talked  a  great  deal  about,  and  which  we  know  but 
very  little  about  exerts  some  influence;  but  the  fact  is  sufficient 
for  our  present  purpose  to  know  that  caries  takes  place  in  dead 
teeth,  essentially  in  every  particular  as  it  takes  place  in  the  living 
teeth. 

I  have  no  doubt  but  what  the  experiments  of  Dr.  Watt  in  this 
direction  were  valuable.  I  have  no  doubt  but  the  acids  of  the 
mouth  have  a  very  great  influence  in  engendering  decay.  I  do 
not  wish  to  throw  any  discredit  upon  his  experiments  at  all,  but 
what  I  wish  is  more.  You  take  a  tooth  out  of  the  head  and 
place  it  in  an  acid  fluid  98°  Far.  I  want  to  ask  any  gentleman  if 
he  has  seen  carious  cavities  produced  there  with  the  peculiarities 
of  the  carious  cavities  that  we  constantly  see  in  the  teeth.  I  have 
tried  it  several  times  and  have  found  that  it  produces  a  general 
effect  over  the  surface  of  the  teeth.  I  do  not  find  any  hollowing 
out  and  a  penetration  down  to  the  pulp  cavity.  I  am  not  satis- 
fied to  lie  down  and  close  my  eyes  satisfied  with  the  theories  of 
our  fathers,  and  attempt  to  find  out  nothing  more  about  it.  I  am 
10 
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satisfied  that  we  have  discovered  one  agent  that  has  some  influ- 
ence here,  the  parasite.  There  are  very  few  microscopic  obser- 
vers in  this  country  that  are  capable  of  examining  this  question 
and  determining  whether  there  were  spores  or  leptothrix  buccal- 
lis  there  or  not.  The  examination  may  have  been  with  an  infe- 
rior instrument,  or  may  have  been  been  made  by  men  who  were 
not  acquainted  with  the  appearance  of  the  parasite.  We  have 
the  evidence  of  the  best  microscopists  in  the  world — men  of 
world-wide  reputation,  who  have  declared  that  almost  invariably 
where  caries  does  take  place,  of  the  penetrating  kind,  a  proper 
examination  reveals  the  existence  of  these  parasites  and  parasitic 
germs. 

It  may  be  asked  how  do  these  act.  I  cannot  tell  you  how.  It 
has  been  stated  by  some  observer  that  when  the  germ  is  devel- 
oped, and  the  germ  is  found  within  the  dental  tubuli,  there  is  a 
distention  of  tubuli.  It  may  be  there  is  a  simple  distention  of 
the  tubuli,  allowing  the  acids  of  the  mouth  to  reach  one  part  of 
the  dentine  much  more  easily  than  it  does  any  other  part,  or  it 
may  be  that  they  exercise  an  immediate  influence  themselves  upon 
the  soft  tissues,  for  in  dead  or  living  teeth  I  want  you  to  under 
stand  that  there  is  almost  exactly  the  same  amount  of  soft  tissues 
in  the  teeth.  Again  it  has  been  surmised  by  some  that  it  is 
through  the  influence  of  these  parasites  that  the  acidity  of  the 
fluids  immediately  surrounding  them  is  increased.  This  I  think 
is  a  very  probable  theory. 
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THE  past  year  has  not,  so  far  as  your  committee  are  inform- 
ed, been  prolific  in  research  or  original  investigation  in  the 
department  of  dental  chemistry. 

It  would  indeed  at  first  glance,  seem  that  but  little  had  been  ac- 
complished, or  definitely  settled  in  this  branch  of  dental  science. 
But  when  we  reflect  that  original  research  in  a  science  like  chem- 
istry, requires  a  severe  and  special  training,  coupled  with  a  fond- 
ness for  the  pursuit,  and  the  command  of  considerable  time  and 
means  for  experimentation,  and  when  we  consider  also  that  den- 
tal science,  is  as  yet  a  new  born  science,  we  can  but  congratu- 
late ourselves,  that  so  many  practical  applications  in  dentistry 
have  been  made,  which  are  based  upon,  and  the  direct  result  of 
discoveries  by  men  in  the  profession,  of  the  scientific  fiicts  and 
principles  upon  which  they  rest. 

It  is  true  in  our  own  as  it  is  true  of  all  departments  of  science 
and  art,  that  principles  and  discoveries  have  from  time  to  time 
been  announced,  which  have  seemed  chimerical  and  of  little  or 
no  practical  value.  No  hastv  judgment  however  should  be  pas- 
sed upon  these  discoveries,  for  some  of  them  at  least,  have  been 
made  in  the  true  spirit  of  scientific  inquiry,  and  may  yet  lead  to 
results  of  great  importance  to  mankind. 

It  is  a  singular  fact  too,  which  holds  true  of  dentistry,  that 
these  practical  applications  are  usually  made  by  others  than  the 
original  investigators.    A  striking  instance  of  this  occured  in  the 
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discover}'  of  chloroform  by  Liebig,  in  1S34,  but  it  remained  long- 
after  for  Simpson  to  apply  it  to  the  relief  of  human  suffering. 

And  so  of  nitrous  oxide,  the  anaesthetic  properties  of  which 
were  first  discovered  by  Sir  Humphrey  Davy.  But  no  applica- 
tion of  the  discovery  was  made  until  one  of  our  own  profession. 
Dr.  Horace  Wells,  many  years  after,  made  the  first  practical 
demonstration  of  anaesthesia  by  this  agent  on  his  own  person, 
by  having  a  molar  tooth  extracted,  and  at  the  same  time  proving 
to  the  world  the  feasibility  of  anaesthesia. 

To  Prof.  Judd  we  are  indebted  (since  our  last  meeting)  for  the 
translation  from  the  French  of  a  paper  by  Dr.  Vergene,  entitled, 
"  Of  Dental  Tartar  and  its  Concretions. " 

This  thesis  is  valuable  to  the  dental  student,  not  only  for  the 
original  analysis  of  dental  tartar  which  the  author  has  recorded, 
but  also  for  the  examination  of  each  of  the  salivary  fluids,  and 
the  grouping  together  of  the  several  views  of  physiologists  and 
chemists  as  to  the  character  of  these  fluids,  and  the  changes  which 
they  undergo  in  the  mouth  induced  by  certain  forms  of  disease. 

It  will  be  remembered  that  at  a  former  meeting  of  this  Asso- 
ciation Dr.  Chase  ofl^ered  a  paper  upon  the  saliva,  in  which  he 
stated  that  the  chemical  reaction  of  fresh  saliva  is  found  to  be 
in  the  human  species  nearly  always  acid  or  neutral.  "  Dr.  V er- 
gene,  after  giving  the  observations  of  a  number  of  experiment- 
ers, says:  "In  view  of  these  facts  we  are  enabled  to  state  that 
normal  saliva  is  alkaline,  since  alkalinity  exists  while  the  gland 
is  performing  its  function.  If  the  saliva  is  acid  it  has  begun  to 
undergo  a  change.  During  repose  of  the  salivary  glands  the 
mucous  coverings  of  the  mucous  membranes,  and  the  debris  of 
the  alimentary  substances,  enter  into  the  formation  and  form 
acid  products,  such  as  lactic  acid,  butyric  acid,  and  others,  accord- 
ing to  the  aliments  which  are  soluble  in  the  saliva,  and  they  give 
it  acidity.  It  is  easy  to  understand  how  this  acid  saliva,  before 
being  neutralized  by  the  alkaline  saliva  at  the  moment  of  its 
flow,  might  form,  by  its  mixture  of  the  two  fluids,  a  third  saliva 
which  w^ould  be  neutral. "  As  to  its  alkalinity  or  its  acidity, 
according  to  the  researches  of  Robin,  "  no  affection  can  render 
it  acid  while  it  is  flowinor  from  the  <^land.  The  acid  reaction  is 
due  to  changed  buccal  mucus.  " 
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Dr.  Vergene  defines  tartar,  usually,  as  a  yellowish-white 
deposit  forming  upon  the  teeth  and  adhering  strongly  to  them. 
It  is  of  a  phosphatic  calcareous  nature,  concrete,  unctuous  upon  its 
free  surface,  and  it  may  acquire  a  great  density.  The  color  of  tar- 
tar is  variable.  It  is  sometimes  a  green  color,  attributed  to  chloro- 
phylin,  which  it  retains  in  its  substance.  At  other  times  it  is  a 
more  or  less  deep  brown,  particularly  upon  the  internal  surface  of 
the  teeth.  That  this  tint  resembles  tobacco  or  soot  is  not  surpris- 
ing in  smokers,  and  in  those  people  who  have  more  or  less  scorbu- 
tic gums;  but  as  it  is  met  with  without  these  etiological  condi- 
tions, we  must  suppose  that  this  coloring  matter  is  not  furnished 
by  the  carbon  of  the  blood  alone.  It  is  probable  that  its  origin 
is  found  in  the  sediment  of  the  saliva  or  in  the  food.  In  certain 
subjects  tartar  has  a  slate  or  blueish  or  blackish  color.  This  is 
usually  given  to  it  by  [the  sulphuret  of  lead,  sometimes  of  cop- 
per, and  even  of  iron.  In  children  the  deposited  tartar  is,  in 
some  cases,  yellow  from  saflfron.  Tartar  shows  under  the  mi- 
croscope, when  dried,  cavities  of  a  polyhedric  form.  These  cav- 
ities, in  tartar  taken  fresh  from  the  subject,  are  filled  with  mucus 
mixed  with  debris  of  aliments,  or  they  are  alive  with  vibrios. 

Acetic  acid  attacks  tartar  slowly,  by  displacing  the  carbonic 
acid  of  the  carbonate  of  lime.  Citric  acid  softens  it;  hydro- 
chloric dissolves  it;  while  a  solution  of  potassa  renders  it  more 
friable. 

ANALYSIS. 

Dr.  Vergene  made  two  distinct  analyses  of  tartar  taken  from 
the  incisor  and  molar  teeth.  The  following  is  the  result  obtained 
by  the  second  analysis  : 


Incisor. 

Molar. 

Loss  /organic  material,  water  and  alkaline  salts  i 

.  .24.69 

24.40 

.  .  .63.88 

5511 

•  .  8.45 

736 

Silica  

0-.37 

Phosphate  of  iron   

.  .  2.72 

12.72 

In  both  analyses  it  was  shown  that  the  phosphate  of  lime  is 
found  in  much  greater  quantity  in  the  incisor  tartar,  while  the 
phosphate  of  iron  dominates  in  the  molar.  These  results  are 
opposed  to  those  obtained  by  some  other  experimenters. 
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The  phosphate  of  iron,  as  well  as  silicon,  are  always  present  in 
tartar.  The  large  proportion  of  silicon  found  in  the  tartar  on 
the  molars  is  explained  by  the  presence  of  silica  in  the  parotid 
saliva. 

This  author,  after  giving  the  different  theories  upon  the  form- 
ation of  tartar,  concludes  as  follows:  "Tartar  results  from  a 
change  in  the  saliva  and  of  the  gingivo-dental  deposit,  of  which 
the  latter  is  decomposed  or  hastens  the  salivary  fermentation. 
The  deposit  of  tartar  is  formed  uniformly  upon  each  tooth,  but 
there  are  two  points  in  the  mouth  where  this  deposit  may  be 
pronounced  sufficiently  to  constitute  concretions  of  tartar  more 
or  less  voluminous.  The  seats  chosen  for  these  concretions 
should  be  attributed  to  mechanical  causes.  The  composition  of 
tartar  varies  with  the  subjects.  There  is  always  a  difference 
of  composition  between  the  tartar  of  the  molars  and  that  of  the 
incisors. 

During  the  past  year  Dr.  G.  V.  Black,  of  Illinois,  has  been 
conducting  a  series  of  observations  and  experiments  to  ascertain 
the  causes  which  produce  the  various  colors  observed  in  carious 
teeth.  The  results  of  these  researches  have  not  yet  been  given 
to  the  profession,  and,  upon  request,  he  has  kindly  furnished  your 
committee  a  statement  of  his  labors  and  deductions  in  this  di- 
rection.   We  invite  your  attention  to  a  summary  of  his  paper: 

Dr.  Black  first  calls  attention  to  the  fact  now  generally  admit- 
ted, that  decomposing  animal  matter  is  darkened  in  color  during 
the  progress  of  decomposition.  This  is  effected  by  the  forma- 
tion of  sulphuretted  hydrogen,  which  then  precipitates  any 
metals  that  may  be  in  the  solution  in  the  form  of  sulphurets. 
Some  of  these  are  black  and  insoluble  in  the  menstruum  of  the 
decomposing  mass;  whence  arises  the  change  of  colors. 

Now,  when  we  come  to  examine  the  elements  and  combina- 
tions found  in  the  mouth,  it  is  easy  to  conceive  that  the  insoluble 
sulphurets  may  be  found  there  also,  and  that  they  have  to  do  with 
the  color  of  the  decay  of  the  teeth  is  highly  probable.  For  ex- 
ample: in  those  cases  in  which  the  death  and  decomposition  of 
the  pulp  occurs,  without  apparently  any  external  opening  to  the 
pulp  chamber,  we  have  the  same  tendency  to  the  formation  of 
Insoluble  sulphurets  that  we  find  in  decaying  fiesh  elsewhere; 
and  it  is  but  natural  that  these  sulphurets  should  tend  to  block 
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up  the  dentinal  tubuli,  giving  rise  to  the  darkened  color  which 
we  observe.  In  time,  after  repeated  infiltrations  of  coloring 
matter,  the  tooth  may  be  rendered  almost  black.  In  the  ordinary 
cases  of  decay,  we  do  not  have,  seemingly,  exactly  the  same  ten- 
dency to  the  deposit  of  sulphurets.  But  when  we  remember 
that  in  the  mouths  of  most  persons  there  is  formed  at  frequent 
intervals  sulphuretted  hydrogen — often  in  large  quantities — and 
also  that  there  is  introduced  with  the  food  and  drink  an  abund- 
ance of  the  metalic  elements,  especially  in  animal  food,  which  is 
so  prone  to  a  lodgment  between  the  teeth,  there  to  undergo 
rapid  decomposition  with  sulphuretted  iron  as  an  ultimate  pro- 
duct, which,  in  turn,  may  give  color  to  the  caries  of  the  teeth. 
The  presence  of  iron  in  the  mouth  may  be  due  also  to  the  fact 
that  the  blood,  and  every  secretion  formed  from  it,  contains 
traces  of  iron.  It  is  present,  as  well,  in  the  soft  tissues  of  the 
mouth,  and  it  has  been  stated  to  be  a  constituent  of  the  teeth 
themselves. 

Reasoning  upon  this  state  of  facts.  Dr.  Black  was  led  to  make 
some  experiments,  which  he  describes : 

Teeth  were  subjected  to  action  of  hydrochloric  acid  of  such 
strength  that  the  lime  salts  were  not  removed  entirely  from  the 
teeth.  The  solution  being  transparent,  and  the  remains  of  the 
teeth  white,  sulphuretted  hydrogen  gas  was  passed  through  a 
tube  into  the  liquid.  This  had  the  effect  to  change  the  liquid  to 
a  yellowish  color.  The  color  of  the  teeth,  after  a  little  time, 
was  changed  to  that  of  the  liquid,  and  to  a  depth  corresponding 
to  the  action  of  the  acid  upon  them.  The  color  corresponded 
very  nearly  to  the  light  yellow  color  observed  in  carious  teeth. 
In  another  similar  experiment,  the  solution  of  acid  was  slowly 
neutralized  by  soda,  while  the  sulphuretted  hydrogen  was  being- 
passed  through.  The  color  gradually  grew  dark,  until  the  solu- 
tion gave  a  decidedly  alkaline  reaction,  when  the  precipitate  was 
decidedly  black.  When  ammonia  was  substituted  for  the  soda, 
the  color  produced  was  blue-black.  By  varying  the  intensity  of 
the  acidity  and  alkalinity,  he  was  able  to  produce  all  the  colors  of 
decay  in  teeth  observed  in  the  mouth.  It  was  also  noticed  that 
if  a  solution  of  a  tooth  was  rendered  alkaline  by  soda  or  ammonia, 
without  the  presence  of  sulphuretted  hydrogen,  a  perfectly  white 
precipitate  was  thrown  down.    This  fact  may  serve  to  explain 
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the  formation  of  the  so-called  chalky  spots  upon  teeth  occasion- 
ally met  with. 

The  reagents  used  in  these  investigations  were  not  tested  for 
iron  or  lead.  But  since  the  object  of  . the  experiments  was  not 
to  test  for  the  presence  of  the  metal  in  the  tooth  itself,  but  rather 
to  ascertain  if  parts  of  a  tooth  acted  upon  by  an  acid  would  give 
lodgment  to,  and  partake  of  the  color  of,  these  sulphurets,  it  is 
probable  the  reagents  employed  were  not  sufficiently  impure  to 
affect  the  result. 

It  was  observed  that  the  shades  of  color  produced  in  acid  solu- 
tions were  lighter  than  those  produced  in  the  alkaline.  The 
length  of  time  in  which  the  deposit  was  being  formed  also  modi- 
fied the  color:  a  slow  formation  producing  the  darker  varieties, 
and  the  more  rapid  the  lighter  colors. 

It  does  not  follow,  as  may  be  supposed  because  these  colors  are 
produced  by  sulphurets,  that  all  decays  would  be  black.  Take 
for  example,  a  crown  cavity  in  a  molar,  in  which  the  degree  of 
acidity  is  marked  and  the  decay  progressing  rapidly;  the  color- 
ing matter  would  be  washed  away  as  fast  as  formed  with  the 
softened  mass,  excepting  at  the  margins  of  the  cavity,  where  the 
action  on  the  tooth  bone  is  slower.  In  those  cases  of  decay  de- 
nominated stationary,  we  find  them  very  generally  black.  The 
parts  dissolved  by  the  agent  of  solution  are  washed  away,  and 
those  parts  but  partially  acted  upon,  are  blocked  up  and  filled 
with  the  coloring  matter. 

It  should  be  stated  that  peculiar  varieties  of  color  may  arise 
from  the  lodgment  of  coloring  matters,  of  either  vegetable  or 
mineral  extraction,, which  may  form  in  the  mouth;  but  these 
must  be  regarded  as  exceptional,  as  all  the  common  gradations 
in  color  may  be  formed  by  the  lodgment  of  sulphurets. 

Dr.  Black,  in  studying  the  action  of  dilute  acids  upon  the 
teeth,  was  led  to  suppose  that  vibration  or  rapid  motion  might 
modify  their  action.  Accordingly,  an  apparatus  was  devised  by 
which  he  was  enabled  to  keep  the  solution  in  constant  motion  at 
the  rate  of  one  hundred  feet  per  minute.  The  strength  of  the 
solution  used  was  one  part  of  hydrochloric  acid  to  four  hundred 
of  water.  In  this  was  placed  two  perfectly  sound  bicuspid  teeth 
with  their  approximal  sides  together,  and  adjusted  in  the  rela- 
tion to  the  current  so  that  it  would  strike  against  their  buccal 


DENTAL  CHEMISTRY  II.  A.  SMITH. 


81 


surfaces,  but  obliquely,  so  that  the  current  would  be  changed 
from  its  course  before  it  passed  between  the  teeth.  The  teeth 
were  subjected  to  this  action  for  six  days,  and  the  result  carefully 
noted  each  day.  After  twenty-four  hours  the  points  of  their 
cusps  were  cut  away  alm6st  exactly  as  in  abrasion,  and  a  slight 
groove  was  observed  between  the  teeth  just  below  the  point  of 
contact.    The  surfaces  of  both  teeth  were  left  smooth  and  hard. 

On  the  third  day  the  cusps  were  gone,  and  the  groove  between 
the  teeth  had  extended  into  the  dentine.  The  enamel  was  being 
cut  away  from  the  side  from  the  current.  On  the  fourth  day  a 
hard  spine  was  noticed,  which  evidently  contained  the  slender 
buccal  horn  of  the  pulp.  The  opposite  horn  of  the  pulp  was 
exposed.  This  appearance  would  remind  one  of  the  phenomena 
referred  to  as  the  effect  of  vitality  to  prevent  exposure  of  the 
pulp.  A  little  later  this  hard  spine  had  disappeared,  and  the 
pulp  was  exposed  at  the  point  where  it  stood. 

Fifth  day :  The  cutting  continued  from  the  crown  and  groove 
between  the  teeth.  The  enamel  from  the  palatine  surface  is 
wasted  to  about  one-third  its  thickness,  and  a  close  examination 
of  the  buccal  surface  showed  that  it  had  very  slightly  diminished. 
The  edge  of  the  enamel  all  around  the  buccal  surface  is  elevated, 
coming  to  a  sharp  edge  above  the  dentine,  which  is  cupped  out; 
but  around  the  palatine  surface  it  is  rounded  off,  and  does  not  rise 
above  the  dentine. 

Sixth  day :  The  acid  was  at  work  in  the  pulp  chamber,  and 
the  crowns  were  going  to  pieces  generally,  when  the  experiment 
was  discontinued. 

It  should  be  noted  that  the  cut  surfaces  during  the  entire  experi- 
ment were  left  smooth  and  hard,  as  in  abraded  surfaces.  When 
the  acid  entered  the  pulp  chamber  the  same  softening  manifested 
itself  that  we  find  in  the  ordinary  experiments  with  the  acid 
solution  in  the  quiet  state. 

During  this  experiment  a  tooth  was  kept  in  another  portion  of 
the  same  mixture,  but  without  motion.  This  showed  nothing 
more  than  the  usual  slight  softening.  A  number  of  similar  ex- 
periments were  tried,  and  in  every  instance  the  cutting  was  least 
upon  the  surface  placed  fairly  against  the  current,  and  most 
where  it  broke  around  the  tooth.  The  softened  condition  was 
only  shown  where  the  current  was  nearly  or  quite  suspended. 
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The  action  of  acids  usually  supposed  to  be  in  the  mouth  is 
that  of  simple  solution  of  the  phosphate  of  lime,  which  still 
maintains  its  distinct  character  as  a  phosphate,  as  salt  dissolved  in 
water  retains  its  character  as  salt.  It  is  not  a  chemical  action  in 
the  same  sense  as  that  of  a  solution  of  a  metal,  which  is  resolved 
into  a  chloride,  nitrate,  etc.  The  reason  why  a  tooth  may  be 
disintegrated  b}^  a  weak  solution  of  an  acid  at  certain  points, 
while  other  points  are  not  affected,  is  not  easily  explained  with 
our  present  knowledge.  An  understanding  of  this  subject  re- 
quires a  better  knowledge  of  that  peculiar  force  which  may  be 
termed  surface  attraction^  or  surface  condensation,  by  which  a 
gaseous  or  liquid  substance  is  attracted  and  adheres  to  the  surface 
of  a  solid. 

Almost  all  liquids  are  more  or  less  strongly  attracted  to  solid 
surfaces.  As  an  example :  if  a  glass  rod  is  plunged  into  water, 
it  will  be  found  on  removal  that  a  film  of  water  adheres  to  it. 
The  water  is  attracted  to  the  glass  with  greater  force  than  its 
molecules  to  each  other.  It  may  be  shown  that  it  is  possible  for 
one  liquid  to  be  attracted  to  a  certain  solid  with  greater  force  than 
another,  by  passing  a  rod  of  iron,  which  has  been  previously 
wet,  into  an  emulsion  of  oil  and  water,  and,  withdrawing  it,  we 
find  only  oil  on  the  surface.  The  water  has  been  displaced  by 
the  oil.  These  differences  in  surface  attractions  are  not  so  read- 
ily demonstrated  with  the  miscible  liquids,  but  there  is  but  little 
doubt  that  it  exists.  If  we  dip  a  tooth  in  either  water  or  acid 
it  brings  away  a  film ;  but  the  film  of  acid  is  more  difficult  to 
wipe  away  than  the  water.  The  attraction  is  stronger,  and  con- 
sequently it  adheres  more  closely.  If  a  tooth  is  dipped  in  a 
solution  of  acid  and  water  it  will,  of  course,  bring  away  a  film 
of  both;  but  whether  either  exists  in  greater  proportions  as  com- 
pared with  the  solution,  is  not  readily  determined.  Experiments 
indicate,  but  do  not  prove,  that  the  acid  suspended  in  the  liquid 
is  gathered  to  the  tooth  in  greater  proportion  than  the  water. 

It  was  this  line  of  experiment  that  led  Dr.  Black  to  make 
those  already  mentioned,  with  acids  in  motion,  under  the  suppo- 
sition that  if  a  condensation  of  acid  took  place,  the  motion  of  the 
fluid  would  tend  to  prevent  it  upon  those  portions  of  the  tooth 
washed  by  the  current,  while  it  would  be  manifested  by  its  action 
upon  those  portions  not  so  washed.     And  notwithstanding  this 
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peculiar  cutting  from  the  cusps  or  sharp  angles  of  the  tooth, 
which  may  be  regarded  as  simply  a  physical  modification,  our 
experimenter  is  convinced  that  it  is  highly  probable  that  this  will 
prove  to  be  the  true  explanation  of  decay,  and  at  no  distant  day 
caries  of  the  teeth  will  be  artificially  produced,  and  its  modus 
opera?td{  explained. 

There  is  great  need  of  an  intelligible  explanation  of  some 
of  the  phenomena  presented  in  this  disease,  if  we  accept  the  acid 
theory  of  decay.  As  an  example:  the  exemption  of  the  an- 
terior teeth  in  the  lower  maxilla  from  caries,  which  we  so  often 
observe  in  cases  where  the  other  teeth  are  more  or  less  attacked ; 
also,  that  a  tooth  should  be  carious  upon  a  surface  where  there  is 
seemingly  no  physical  defect,  and  not  upon  another  surface 
equally  exposed  to  the  action  of  the  corrosive  agents,  are  stumbling 
blocks  in  the  way  of  ^iccepting  this  hypothesis  as  the  cause  of 
dental  caries. 

Dr.  Black,  it  would  seem,  has  a  clear  apprehension  of  the 
difficulties  which  surround  this  subject,  and  has  earnestly  set 
about  to  discover,  if  possible,  an  explanation  of  that  which  is 
obscure  in  the  causes  which  induce  dental  caries. 

It  is  to  be  hoped  that  he  will  continue  his  experiments  and 
researches  in  the  direction  already  begun,  as  we  feel  confident 
they  will  command  the  careful  attention  of  the  earnest  student  of 
dental  histology  and  chemistry. 

The  action  of  the  coloring  matter  in  red  vulcanite — now  so 
largely  used  as  a  base  for  artificial  teeth — upon  the  parts  of  the 
mouth  with  which  it  comes  in  contact,  and  also  its  effects  upon 
the  general  health  of  individuals  wearing  it,  is  a  subject  that  has, 
from  time,  to  time  attracted  the  attention  of,  and  been  discussed 
by,  the  dental  profession.  Though  regarded  as  a  pathological 
question,  it  is,  perhaps  no  less  a  chemical  one,  and  may  properly 
be  considered  in  this  connection. 

A  reference  to  the  published  statements  and  opinions  of  the 
profession  regarding  its  use  would  indicate  that  there  are  two 
views  held,  directly  opposed  to  each  other. 

The  few  who  do  not  use  red  vulcanite  in  their  practice,  regard 
it  as  highly  injurious,  and  claim  that  they  see  a  diseased  condition 
in  nearly  every  case  where  it  is  worn.  On  the  other  hand,  the 
larger  number  claim  that  it  is  an  inert  substance,  and  that  evi- 


AMERICAN  DENTAL  ASSOCIATION. 


dence  is  wanting  to  show  that  it  has  any  deleterious  effects, 
except,  perhaps,  in  rare  cases  of  a  pecuHar  idiosyncracy. 

VermiHon,  as  you  know,  is  the  pigment  mostly  employed  to 
give  color  to  the  red  vulcanite.  The  amount  introduced  to 
accomplish  the  ohject  would  give  a  proportion  of  nearly  36  per 
cent,  of  mercury  as  compared  to  the  whole  mass.  Vermilion  is 
a  compound  of  six  parts  by  weight  of  mercury  and  one  of  sul- 
phur, in  the  form  of  a  sulphide,  which  is  insoluble  in  the  min- 
eral acids  and  caustic  alkaline  solutions.  Nitro-hydrochloric 
acid,  however,  will  decompose  it. 

There  is  one  fact  in  connection  with  the  manufacture  that  is 
worthy  of  note.  In  spite  of  all  precautions,  it  sometimes  hap- 
pens that  the  mercury  "  flours, "  and,  as  it  seems,  every  minute 
globule,  is  coated  with  a  thin  layer  of  sulphide.  This  condition, 
together  with  the  well  known  action  of  light  upon  vermilion, 
to  turn  it  dark  by  decomposition,  the  tendency  to  which  is  in- 
creased by  the  presence  of  impurities,  may  explain  the  presence 
of  free  mercury  in  the  mouth;  the  little  globule  being  libera- 
ted by  friction  on  the  plate  whilst  in  use,  and  the  action  of  light 
freeing  the  metal  by  decomposition. 

The  quantity  of  mercury  which  may  be  freed  in  this  manner 
would  hardly  be  sufficient  if  taken  in  a  compact  mass,  to  produce 
the  usual  physiological  effects  of  mercury. 

But  instead,  we  have  it  introduced  into  the  stomach  in  a  finely 
divided  state,  which  greatly  facilitates  the  production  of  chlorides 
to  which  the  active  effects  of  the  metal  are  due;  these  chlorides 
being  formed  by  the  chlorides  and  free  hydrochloric  acid  of  the 
stomach. 

Some  of  the  cheaper  varieties  of  vermilion  are  adulterated 
with  red  lead,  penta-sulphide  of  arsenic  and  other  impurities,  and 
to  these  agents,  no  doubt,  may  be  traced  some  of  the  poisonous 
effects  observed. 

In  studying  the  physical  properties  of  vermilion,  some  five  or 
six  varieties  of  American,  English  and  Chinese  manufacture 
were  subjected  to  microscopic  examination  with  a  magnifying 
power  of  80  diameters.  No  essential  difference  was  observed  in 
them,  excepting  in  the  relative  size  of  the  crystal,  which  in 
the  American  variety  w^as  much  the  largest.  In  all  the  speci- 
.nens  examined  there  was  observed  numerous  grayish  white 
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globules,  resembling  free  mercury.  It  is  probable  however 
that  this  appearance  is  due  to  an  amorphous  modification  of  the 
crystaline  form.  These  were  most  numerous  in  the  American 
manufacture  and  a  variety  called  "Triste". 

In  our  investigations  of  the  causes  which  induce  the  symptoms 
of  salivation,  which  it  is  claimed  are  so  often  observed  by  per- 
sons who  wear  vulcanite,  it  should  always  be  made  a  matter  of 
inquiry,  if  the  patient  has  not  within  a  recent  period  been  un- 
der mercurial  treatment.  For  it  is  well  known  that  even  severe 
salivation  does  not  of  necessity  prove  that  mercury  has  been  re- 
cently administered.  It  has  been  shown  by  Melseur's  researches 
that  mercury  may  for  a  long  time  stay  in  the  system  forming 
insoluble  compounds,  it  is  supposed,  with  some  of  the  organic 
products  of  the  bodyj  and  then  suddenly  manifest  itself  after  the 
administration  of  the  iodide  of  potassium  for  example,  which 
loosens  it  so  to  speak,  from  its  compound;  and  if  the  quantity  is 
sufficient,  all  the  effects  of  ptyalism  are  produced.  Piggot  relates 
a  case  in  which  a  patient  was  violently  salivated  five  months  after 
taking  mercury,  by  the  use  of  iodide  of  potassium. 

The  difference  of  opinion  and  uncertainty  as  to  the  propriety 
of  using  red  rubber  for  dental  purposes,  which  exists  among  the 
dental  profession,  reflects  little  credit  upon  a  body  of  men  whose 
practice  they  claim  is  based  on  scientific  principles.  If  this  com- 
pound affects  injuriously  the  health  of  our  patients  in  any  degree, 
it  is  clearly  the  duty  of  the  profession  to  at  once  abandon  its  use. 
And  if  our  Association  should  institute  an  investigation  of  this 
subject,  whereby  the  doubt  which  surrounds  it  would  be  cleared 
away,  it  would  relieve  the  apprehensions  of  many  conscientious 
practitioners,  and  also  confer  a  benefit  upon  the  public. 

In  concluding  this  report  your  committee  can  but  express  the 
hope  that  ere  long  dental  chemistry  will  receive  that  attention 
which  it  demands  as  one  of  the  branches  of  a  thorough  dental 
education. 

There  is  much  that  is  obscure  and  uncertain  in  the  etiology  of 
those  diseases  which  the  dentist  is  most  frequently  called  upon  to 
treat,  that  it  is  highly  probable  can  only  be  made  intelligible  by 
chemical  investigation  aided  by  the  microscope.  Before  we  can 
hope  for  much  in  this  direction  however,  a  taste  for  the  study  of 
this  subject  must  be  cultivated  in  our  dental  students,  and  this 
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can  only  be  done  by  making  the  study  of  chemistry  as  attractive 
as  possible  in  our  dental  colleges,  by  teaching  in  the  laboratory 
largely,  with  experiments  and  practical  demonstrations.  The 
professors  should  have  at  their  command  ample  resources,  so  that 
their  laboratories  may  be  supplied  \vith  the  needed  apparatus  for 
illustrating  both  analyitcal  and  synthetical  chemistry,  as  ^vell  as 
for  the  study  of  physics. 

Teaching  in  this  department  should  not  be  made  secondary  to 
any  other  pursuits;  on  the  contrary,  the  teacher  should  be  able 
to  live  by  it,  so  that  his  best  energies  may  be  given  to  his  duties 
as  an  instructor. 

This  means  practically  fewer  dental  colleges,  and  a  higher 
standard  of  dental  education. 


Whereas,  This  Association  has  with  sorrow 
learned  of  the  death  of  Professor  Thomas  B. 
Hitchcock,  of  the  Harvard  Dental  School,  one 
of  our  most  valued  members,  and  the  Chairman 
for  this  vear  of  the  Committee  on  Histology  and 
Microscopy ;  therefore, 

Resolved,  That  we  signify  in  this  public  man- 
ner our  sense  of  the  great  loss  which  the  profes- 
sion and  the  cause  of  dental  education  has  sus- 
tained; and  that  this  resolution  be  inserted  in  the 
records  in  the  place  where  the  Report  of  the 
Committee  would  have  appeared. 

E.  A.  BOGUE,  ) 

J.  TAFT,  -  Committee. 

L.  D.  SHEPARD,  \ 


REPORT  OF  THE  COMMITTEE 

O  N 

OPERATIVE  DENTISTRY. 


By  L.  D.  SHEPARD,  Chairman. 


YOUR  committee  wiU  not  be  able  to  make  a  complete 
report  upon  all  the  questions  of  interest  in  this  most  im- 
portant department  of  our  specialty,  and  will  not  attempt  to 
go  over  so  much  ground  as  some  of  your  committees  have  in 
past  years;  nor  will  they  enter  at  length  upon  details  of  practice 
which  seem  to  them  more  appropriate  to  local  societies  than  to 
a  national  body ;  but  they  will  confine  themselves  mainly  to  the 
review,  at  some  length,  of  a  few  topics  which  seem  to  them  ot 
great  importance  at  the  present  time. 

Considerable  progress  has  been  made  during  the  two  years 
since  a  report  has  been  made  to  this  Association,  not  so  much  in 
the  bringing  out  of  new  methods  and  appliances  as  in  the  test- 
ing of  the  old,  and  in  improvements  in  their  construction  and 
application,  and  in  assigning  to  new  processes  their  proper  place 
and  value.  Most  startling  and  suggestive  of  future  changes  is 
the  rapid  stride  made  by  machinery  for  facilitating  dental  opera- 
tions, within  the  past  two  years;  the  machines  then  in  use  have 
been  improved  and  new  ones  presented.  Their  rapid  sale  shoWs 
that  their  introduction  has  met  a  universal  want.  While  they 
have  been  used  quite  largely  without  judgment,  and  by  the  less 
skillful  men,  with  lamentable  loss  of  valuable  tooth  tissue  and 
pulp  integrity,  they  must  be  regarded  as  indispensable  adjuncts 
to  the  hand  instrument.    We  are  doubtless  but  upon  the  thres- 
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hold  of  dental  machinery,  and  shall  soon  see  machines  for  pur- 
poses which  have  not  yet  heen  thought  of. 

The  new  engine  just  brought  out  by  vS.  S.  White  commends 
itself  to  me  as  the  best  which  I  have  seen,  and  yet  this  and  all 
others  lack,  I  think,  two  requisites  for  complete  success.  One  is 
power  independent  of  the  operator.  I  consider  the  foot  treadle 
in  its  most  perfect  form,  as  in  the  above  named  engine,  as  a 
great  objection.  When  cutting  live  tissue  at  such  approximation 
to  the  vital  center  as  is  often  the  case  in  excavating,  no  nervous 
force  should  be  withdrawn  from  the  object  upon  which  we  are 
operating,  to  be  spent  upon  gi\ing  the  power  to  drive  the  ma- 
chine. Practice  will  make  this  deviation  of  nervous  force  so  lit- 
tle ajDpreciated  as  to  appear  almost  automatic,  and  yet  the  truth 
remains  that  there  is  just  so  much  force  expended  upon  this  part 
as  is  necessary  to  drive  the  machine,  which  could  be  estimated 
in  figures,  and  in  fact  amounts  to  considerable  in  a  day's  work. 
Electricity  has  been  tried,  and  has  secured  the  endorsement  of 
some  men  of  good  judgment,  but  cannot  yet  be  regarded  as  a 
success,  in  giving  power  as  well  as  speed.  Steam  has  many 
objections,  but  they  may  be  partially  surmounted.  I  have  seen 
an  engine  which  may  be  driven  by  steam  at  five  pounds  press- 
ure. This  could  be  used  in  any  building  which  is  heated  by 
steam.  While  this  would  be  perfectly  safe,  still  the  very  idea  of 
steam  as  being  a  dangerous  element  will  tend  to  prevent  its  gen- 
eral use  for  this  purpose.  Several  water  motors  have  been  in- 
vented. One,  the  Backus  water  motor,  which  is  a  small  under- 
shot wheel  in  an  iron  case  has  been  found  very  useful  in  driving 
sewing  machines.  It  has  also  been  applied  as  a  powxr  for  driv- 
ing dental  engines.  A  photograph  of  a  Morrison  engine  with  this 
wheel  in  the  place  of  the  usual  driving  wheel  has  been  sent  to 
me  by  Dr.  Brown,  of  New  Jersey,  which  I  shall  be  happy  to  ex- 
hibit. 

Dr.  Fisk,  of  Massachusetts,  has  combined  several  of  his  ejectors 
and  so  got  sufficient  exhaustion  of  air  to  drive  a  burr  with  the 
requisite  speed  and  force.  In  both  of  these  water  motors  ten  to 
twenty  pounds  pressure  of  water  is  demanded,  and  the  use  of  the 
water  is  more  than  one  gallon  per  minute.  Experiments  are 
making,  and  I  trust  will  be  successful,  to  produce  a  water  engine 
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which  shall  be  free  from  the  peculiarities  which  have  so  far  made 
such  motors  objectionable  for  dental  use. 

I  have  been  much  pleased  with  a  motor  called  "  The  Universal 
Spring  Motor, "  which  gives  even  more  power  than  either  of  the 
foregoing  at  no  expense.  The  springs  are  wound  up  with  ease 
in  one  half  minute  and  will  drive  a  large  sewing  machine  twenty 
minutes.  The  appliance  is  contained  in  a  box,  less  than  a  foot 
square,  and  can  be  used  anywhere,  an  advantage  over  water  or 
steam.  I  have  confidence  that  in  some  such  combination  as  this 
last  when  improved  and  prefected  will  be  found  our  most  gener- 
ally adaptable  motor. 

The  other  requisite  is  a  method  of  suddenly  starting  and  stop- 
ping the  burr,  without  withdrawing  it  from  the  mouth,  inde- 
pendent of  the  power.  There  are  times  when  we  can,  with  safe- 
ty, make  but  a  few  turns  of  the  instrument  and  then  must  exam- 
ine, or  need  to  get  the  instrument  into  exact  position  before  it  is 
revolved.  By  means  of  a  chuck  or  similar  contri^'ance  in  the 
handpiece  regulated  by  the  thumb  or  finger  this  great  end 
would  be  secured. 

The  tendency  a  few  years  ago  was  to  the  use  of  heavier  mal- 
lets, or  greater  impacting  force  in  welding  gold.  Though  the 
heroic  use  of  such  instruments  may  be  still  continued  by  some 
of  our  best  operators,  there  has  been  more  recently  a  gradualh^ 
increasing  tendency  in  the  other  direction,  which  has  been  car- 
ried by  some  to  the  extent  of  simply  rubbing  down  the  added 
pieces  of  foil,  by  the  slightest  possible  pressure. 

Ivory  points  were  introduced  by  Dr.  Shumway,  of  Massachu- 
setts, who  claimed  that  with  these  instruments  he  obtained  a 
perfect  wielding  of  the  gold  w^ith  very  slight  pressure,  the  less 
the  better,  and  that  the  ivory  points  did  not  burnish  the  gold, 
thus  interfering  with  easy  welding,  as  did  a  steel  instrument. 
My  own  experiments  with  this  method  have  not  been  satisfac- 
tory, and  from  what  I  have  seen  of  the  clinics  and  results  of  the 
inventor  himself  I  cannot  recommend  the  method  as  one  calcula- 
ted to  secure  the  best  results.  Dr.  Fillebrown,  of  Maine  has 
urged  upon  the  profession  a  set  of  steel  instruments  with  very  hard 
points  which  he  uses  wdth  light  pressure,  and  a  slight  rotating 
motion  with  no  rubbing.  I  have  not  acquired  the  skill  to  use 
these  instruments  in  his  way  to  my  satisfaction,  but  the  work 
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done  by  the  inventor  will  bear  critical  examination,  and  has 
proved  a  success  in  cases  that  I  have  examined  after  two  years  of 
wear.  I  belie\'e  it  is  not  claimed  that  there  is  any  saving  of  time 
by  this  method,  but  that  it  is  much  more  agreeable  to  the  patient, 
with  less  danger  of  injuring  delicate  or  frail  enamel  walls  and 
edges. 

A  very  novel  and  ingenious  plugger  has  been  invented  by  Dr. 
Dennett,  of  Massachusetts.  It  consists  of  a  small  serrated  wheel 
fixed  upon  the  end  of  a  plugger,  so  as  to  revolve  when  passed 
over  the  gold.  This  instrument  is  not  to  be  used  in  the  com- 
mencement of  the  filling,  but  after  some  progress  has  been  made, 
and  in  large  or  protracted  operations;  more  pressure  being  needed 
than  in  some  of  the  above  instruments,  and  yet  not  much.  The 
annealed  gold  ribbon  or  rope  is  put  upon  the  gold  and  by  suc- 
cessive rolling  and  folding  welded  to  what  has  gone  before.  I 
can  recommend  these  instruments  and  have  found  them  most 
agreeable  to  the  tired  patient,  and  the  tooth  sore  from  protracted 
pressure  or  malleting.  The  result  as  shown  by  the  after  filing  is 
a  very  solid  and  perfectly  welded  mass. 

A  very  complete  saliva  ejector  has  been  invented  by  Dr.  J.  E. 
Fisk,  of  Massachusetts,  use  being  made  of  the  old  principle  of  the 
GifFord  injector,  which  by  a  small  current  of  water  secures 
sufficient  exhaustion  to  completely  withdraw  from  the  mouth 
the  accumulations  of  saliva.  This  instrument  is  perfectly  clean 
and  noiseless  and  is  to  be  used  with  or  without  the  rubber  dam. 
I  would  recommend  this  little  appliance  to  any  one  who  has 
water  in  his  ofiice. 

I  have  experimented  somewhat  with  a  new  preparation  of 
platina  foil  which  is  now  furnished  in  such  shape  that  it  can  be 
used  with  nearly  the  same  facility  as  gold,  the  welding  being  se- 
cured by  coating  the  platina  foil  with  gold  on  each  surface.  For 
restoring  the  contour  in  anterior  teeth,  the  gray  or  tin  color  is 
more  agreeable  to  the  eye,  and,  other  things  being  equal,  this 
should  commend  it  to  us  and  to  our  refined  patients. 

A  general  increase  of  interest  in  the  discussion  of  the  com- 
parative merits  of  cohesive  and  non-cohesive  foils,  has  recently 
arisen  as  a  result  of  an  article  by  Mr.  Fletcher,  of  England,  argu- 
ing that  it  is  impossible  to  make  water-tight  fillings  with  cohesive 
gold.    Whatever  may  have  been  the  results  of  the  use  of  cohe- 
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sive  foil  in  England,  there  can  be  no  question  that  experiments 
in  this  country,  after  the  manner  of  Mr.  Fletcher,  have  proved 
that  perfectly  water-tight  fillings  can  be  made  with  cohesive  foil. 
And  further,  I  have  no  doubt  but  that  this  is  true  of  the  great 
mass  of  fillings  introduced  in  the  mouth,  by  the  great  majority  of 
skillful  American  practitioners.  It  is  equally  true  that  multitudes 
of  fillings  are  made  which  are  not  water-tight.  Such  always  has 
been  and  always  will  be  the  result  with  any  material.  In  discus- 
sing what  can  be  done  we  must  eliminate  want  of  care  and  skill. 

A  discussion  upon  this  limited  view  of  the  question  will  be  of 
comparatively  little  utilily,  and  I  do  not  propose  to  waste  time 
upon  it.  But  the  question  of  Mr.  Fletcher  has  done  good,  and 
when  stated  more  broadly  as  an  inquiry  whether  the  profession 
in  America  has  not  the  past  five  or  ten  years  used  too  much  cohe- 
sive and  too  little  non-cohesive  gold  for  the  accomplishment  of  the 
great  end  in  view,  the  saving  of  the  largest  number  of  teeth  for 
the  largest  number  of  persons — when  so  stated,  I  think,  it  pre- 
sents a  question  of  deep  interest  to  us  as  a  profession,  and  of  vital 
importance  to  the  public  as  sufferers. 

The  conclusions  of  Mr.  Fletcher  have  seemed  startling  to 
many,  and  under  his  leadership  we  have  heard  utterances  which 
to  the  cohesive  enthusiast  have  seemed  rank  heres}',  from  men 
who  have  been  popularly  regarded  as  in  the  foremost  ranks  of 
progressive  operators.  It  would  seem  as  though  they  had  sud- 
denly changed  front  and  by  a  leap  gone  back  twenty  years. 
Were  it  true  that  such  sudden  conversions  were  common,  we 
should  have  little  respect  for  a  profession  whose  theories  and 
practices  were  built  upon  so  insecure  a  foundation.  The  student 
of  history  recognizes  no  fact  as  more  universal  than  that  revolu- 
tions are  not  of  mushroom  growth,  but  are  the  outbreak  of  long 
pent  up  and  slumbering  forces  that  when  once  under  full  head- 
way sweep  away  not  only  the  abuses  of  the  past  but  many  a 
monument  of  heroism  and  virtue.  Such  I  think  has  been  the  his- 
tor}-  of  the  introduction  and  almost  universal  adoption  of  cohesive 
gjOld  and  the  mallet.  The  day  is  not  long  past  when  to  advocate 
non-cohesive  foil  and  hand  pressure  was  to  sign  one's  warrant  of 
consignment  to  the  realm  of  old  fogyism.  That  a  reaction  was 
sure  to  come,  no  one  familiar  with  the  laws  of  change  could  for 
a  moment  doubt.    That  it  should  come  without  a  sudden  out- 
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break,  but  gradually,  was  much  to  be  desired.  It  has  not  been 
generally  known,  till  recently,  that  many,  very  many  of  our  best, 
most  active  and  progressive  men  have  been  for  the  past  three  to 
five  years,  working  out  this  reaction  in  the  quiet  of  their  ofiices^ 
as  is  shown  by  the  fact  that  the  gold  foil  manufacturers  have 
been  selling  more  and  more  of  non-cohesive  or  so  called  "soft" 
foil,  and  less  of  cohesive  ( I  do  not  use  the  term  "  soft "  foil,  as  it 
is  a  vague  term  as  generally  understood. )  These  men  have  been 
thinking,  working,  watching,  and  except  occasionally  in  public 
and  in  their  class  instructions  have  given  no  expression  to  their 
change  of  views,  and  were  hardly  aware  of  it,  so  gradual  had 
been  the  process,  till  suddenly  asked  a  startling  question. 

No  one  will  deny  I  think,  that  the  greatest  discoveries  or  in- 
ventions of  the  century  in  our  art  are  the  rubber  dam  and  cohe- 
sive gold.  The  great  revolution  in  practice  which  has  resulted 
from  them  attests  their  importance.  All  honor  to  Robert  Arthur 
who  made  haste  to  spread  broadcast  to  the  profession  his  discov- 
ery of  the  cohesiveness  of  gold  and  his  reasoning  therefrom. 
All  honor  likewise  to  Dr.  Barnum  for  doing  the  same  with  the 
rubber  dam.  Many  men  in  the  profession  before  1855  knew  of 
the  cohesive  qualities  of  gold.  I  have  seen  welded  fillings  which 
were  inserted  in  Boston  over  thirty  years  ago.  The  gold  was 
annealed  in  platina  pans.  The  late  Dr.  Westcott  claimed  the  dis- 
covery. But  to  Robert  Arthur  and  to  him  alone  belongs  the 
credit  of  the  discovery,  from  his  proclamation  of  it  in  1855.  I  do 
not  know  as  any  attempt  has  ever  been  made  to  take  from  Dr. 
Barnum  the  full  credit  which  belongs  to  him.  I  give  them  all 
honor  and  my  respectful  homage.  As  a  result  of  their  lives  the 
possibilities  in  saving  teeth  have  been  immeasurably  enlarged. 
No  man  can  do  first  class  work  without  having  at  his  command 
these  two  mfest  indispensable  adjuncts.  Our  societies  and  litera- 
ture aflford  ample  evidence  #f  how  happy  the  profession  is  in  the 
possession  of  these  means  for  accomplishing  results  which  pre- 
vious to  their  day  were  impossible.  Almost  all  the  clinics  for 
many  years  have  been  devoted  to  the  exhibition  and  elucidation  of 
how  to  best  use  these  materials,  and  secure  the  most  beneficial 
results.  Such  clinics  have  done  great  good.  The  profession 
has  been  urged  to  adopt  and  has  pretty  generally  adopted 
the  maxim  that  time  and  cost  are  of  no  importance  in  compari- 
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son  with  perfectness  and  beauty  of  result.  I  have  sympathized 
with  all  my  enthusiasm  with  this  progressive  movement. 

During  the  past  four  or  five  years,  howxver  the  question  has 
year  by  year  been  forcing  itself  with  increasing  urgency  upon 
my  attention,  w  hat  is  best  for  the  patient — by  what  method  and 
with  wh'dt  material  can  his  teeth  be  saved  with  the  least  expendi- 
ture of  suffering  on  his  part  and  of  time  or  money?  This  im- 
portant question  implies  that  the  interests  of  the  patient  are  par- 
amount to  those  of  the  profession,  and  siiould,  I  think,  underlie 
our  every  effort,  and  accordingly  as  any  method  or  material  an- 
swers it,  should  it  stand  or  fall.  Let  us  seriously  ask  ourselves 
whether  in  our  earnest  striving  after  perfection  of  operations  we 
may  not  somewhat  have  lost  sight  of  it,  and  to  a  certain  extent 
proceeded  as  if  the  patient  had  no  rights  w  hich  the  dentist  was 
bound  to  respect. 

The  filling  of  teeth  with  gold  to-day  is  a  much  longer  and  more 
tedious  operation  than  it  used  to  be,  say  on  an  average  twice  or 
thrice  as  long.  It  is  the  common  impression  with  the  public  that 
it  is  also  a  much  more  painful  process.  A  part  of  the  increased 
time  and  pain  is  no  doubt  the  result  of  an  appreciation  of  the  ne- 
cessity of  more  thoroughpreparation  of  the  cavity,  but  a  part  is  cer- 
tainly the  result  of  the  different  manipulation  demanded  bv  the  use 
of  cohesive  gold.  Can  we  spend  an  hour  to  better  advantage  than 
in  discussing  whether  all  of  the  added  time  and  pain  is  absolutelv 
necessary  for  the  saving  of  the  teeth.  In  introducing  this  ques- 
tion, I  am  I  know^  treading  upon  dangerous  ground  where  I  verv 
likely  may  be  misunderstood  or  misinterpreted.  Nothing  is  fur- 
ther from  my  mind  than  to  advocate  so  called  "  cheap  dentistrv," 
and  yet  in  passing  let  me  say,  that  we  shall  deserve  ere  long  to 
lose  our  position  of  good  physicians  unless  we  devise  some  wa\' 
in  which  good  cheap  dentistry  may  be  placed  within  the  reach  of 
the  masses,  or  furnish,  as  a  friend  of  mine  put  it,  "  dentistrv  for  the 
poor,  versus  poor  dentistry."  To  return  to  my  point,  everv  mo- 
ment spent  upon  a  filling  which  is  not  necessary  in  the  salvation 
of  the  tooth  and  its  restoration  to  usefulness,  is  mis-spent  time,  and 
the  using  of  it  a  fraud  upon  the  patient.  In  e\  erv  unnecessarv 
pang  which  we  infiict,  we  violate  our  most  sacred  mission,  and 
injure  directly  or  indirectly  our  patient  and  all  who  are  afflicted. 
I  feel  that  as  a  result  of  the  teachings  and  discussions  of  the  past 
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ten  years  the  tendency  has  been  to  this  extreme,  and  that  it  is 
high  time  that  some  one  should  take  his  reputation  in  his  hand 
and  hft  up  his  voice  as  a  champion  for  the  sufferers. .  We  have 
well  nigh  run  mad  upon  the  rubber  dam,  cohesive  gold  and  the 
mallet.  There  is  no  good  thing  in  the  world  but  can  be  abused, 
and  these  have  been  to  a  shameful  extent,  not  by  all  practitioners 
by  any  means — some  have  not  adopted  them  at  all — I  am  sorry 
for  their  patients;  but  it  is  true,  I  think,  of  the  majority,  especial- 
ly of  those  who  have*  entered  our  ranks  within  the  few  years 
past.  These  have  had  no  opportunity,  or  have  not  cared  to  learn 
anything  else,  as  in  the  artificial  department  they  know  no  plate- 
work  but  rubber.  In  our  striving  after  the  new  we  have  left 
behind  the  good  as  well  as  the  bad  of  the  old.  Our  conversion 
has  been  too  sudden  and  too  radical  to  be  valuable. 

Our  profession  may  be  divided,  as  can  all  society,  into  three 
classes,  without  however  any  sharp  dividing  lines. 

There  is  the  enthusiast  in  progress  who  is  ever  on  the  alert  to 
discover  or  learn  of  something  new.  This  he  adopts  with  eager- 
ness, frequently  with  little  or  no  investigation,  the  novelty  of  it 
being  a  sufficient  reason.  He  adopts  it  in  all  cases,  whether  it  is  ap- 
plicable or  not,  and  thinks  it  the  greatest  improvement  of  the  agc^ 
casting  aside  all  of  the  old  which  is  antagonistic  to  the  new. 
Among  this  class  are  a  few  who  with  great  faults  and  authors  of 
much  mischief,  are  the  world's  greatest  benefactors.  No  reform, 
no  jDrogress  can  be  achieved  w^ithout  their  aggressive  aid.  The 
public  are  the  gainers  by  their  lives,  their  ov^-n  immediate  patients 
|-he  sufferers.  I  admire  them  and  am  willing  to  follow  them,  but 
a  great  way  off. 

The  other  extreme  are  those  who  either  from  indifference  to 
progress  or  complacent  satisfaction  with  what  is,  neither  investi- 
gate nor  adopt  anything  new%  but  keep  on  in  the  old  ruts,  tread- 
ing the  paths  their  fathers  trod,  running  no  risks,  and  many  of 
them  doing  excellent  service  for  their  patients,  so  far  as  they  have 
the  means;  safe  men,  always  to  be  relied  on  to  do  the  same  thing 
whether  good  or  bad.  Everything  new  is  an  innovation  and 
hence  to  be  ignored  without  question.  They  look  down  from 
their  serene  heights  upon  the  reformers,  and  wonder  how  such 
insane  men  can  get  any  recognition.  These  do  more  general 
good  to  their  patients,  doubtless,  than  the  former  class,  but  are 
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cyphers  so  far  as  advancement  is  concerned  and  of  little  benefit 
to  and  influence  with  the  profession.  We  respect  them  as  we  do 
age,  but  are  willing  to  leave  them  far  behind. 

The  third  class  is  between  these  two  extremes  and  embraces, 
I  think,  the  great  mass  of  practitioners.  These  are  interested  in 
progress  and  yet  more  interested  in  the  good  of  their  patients. 
They  investigate  the  new,  make  trial  of  it  with  caution  and 
watchfulness,  patiently  awaiting  the  result,  and  do  not  cast  aside 
the  old  until  their  trials  have  convinced  them  that  the  new  is 
better  than  the  old.  Their  progress  is  ever  upwards  step  by 
step.  Earnest  men  but  quiet,  and  not  over  sanguine,  attentive, 
receptive,  forming  the  great  impartial  jury,  whose  verdict  will 
stand  the  test  of  time.  A  great  many  in  this  large  class  do  not 
answer  to  the  above  description  so  far  as  their  personal  investi- 
gations go,  but  they  belong  to  it,  as  they  follow  close  behind  their 
cautious  leaders,  who  are  very  numerous,  and  whom  from  experi- 
ence they  know  they  can  trust. 

I  would  most  earnestl}-  recommend  to  the  general  practitioner 
to  enroll  himself  among  this  middle  class,  and  to  adopt  as  his 
motto,  the  well  known  aphorism: 

"  Be  not  the  first  by  whom  the  new  is  tried 
Nor  yet  theiiast  to  lay  the  old  aside," 

The  first  class  which  I  have  sketched  have  been  so  aggressive 
and  outspoken  in  their  views  that  the  impression  has  been  con- 
veyed that  a  man  will  lose  caste  if  he  acknowledges  the  use  of 
non-cohesive  gold  to  any  extent,  or  expresses  the  opinion  that 
there  are  many  cases  which  can  be  as  well  filled  without  as  with 
the  rubber  dam,  or  dares  to  doubt  the  truth  of  the  maxim 
that  the  typal  form  is  best  and  should  be  generally  retained  or 
artificially  restored. 

I  have  had,  perhaps,  unusual  opportunities  for  observation  and 
comparison  of  the  results  of  what  might  be  called  old  and  new 
school  practice,  and  as  a  result,  during  several  years,  have  been 
modifying  my  practice.  I  will  not  take  your  time  to  state  at 
length  the  reasons  for  my  present  views,  nor  to  describe  just 
where  or  when  this  or  that  method  or  material  is,  in  my  judg- 
ment, best,  but  will  as  briefly  as  possible,  make  some  statements 
which  are,  I  think,  susceptible  of  proof 
13 
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First:  That  cohesive  gold  should  be  used  only  where  from  the 
nature  of  the  case  it  is  necessary  to  have  the  strensfth  of  welded 
gold.  In  all  other  circumstances  I  believe  the  safety  of  the  tooth 
and  the  good  of  the  patient  are  best  conserved  by  the  use  of  non- 
cohesive  gold.  I  consider  it  established  that  non-cohesive  foil 
fillings  well  introduced  have  been  successful  in  preserving  the 
teeth.  If  this  is  a  truth,  why  abandon  the  use  of  it  and  subject 
our  patients  to  an  increased  expenditure  of  time  and  pain  to 
make  welded  fillings,  except  in  the  cases  mentioned  above  where 
cohesive  gold  should  be  used  in  whole  or  in  part.  I  believe  fur- 
ther that  non-cohesive  foil  is  susceptible  of  more  perfect  adapta- 
tion to  the  walls  of  the  cavity  than  cohesive  foil,  although  with 
nice  and  slow  manipulation,  a  sufficiently  perfect  adaptation  can 
be  secured  with  the  latter. 

Second :  In  regard  to  the  rubber  dam,  from  what  I  have 
heard  from  prominent  operators,  I  judge  that  they  use  the  dam 
In  nine-tenths,  or  ninety-nine  one-hundredths  of  their  operations. 
To  apply  the  dam  takes  some  time,  and  is  generally  painful, 
sometimes  to  an  extreme  extent.  When  necessary,  I  believe  he- 
roic application  of  it,  judicious  and  kind.  But  when  a  tooth 
can  be  filled  without  it,  its  use  is  injudicious  and  unkind;  and  has 
done  a  great  injury  also  in  keeping  patients  away,  from  their  fear 
of  it.  There  are  different  ways  of  applying  it,  and  I  think  I  give 
as  little  pain  as  any  one  by  the  use  of  thin  rub])er,  and  in  particu- 
lar by  split  surgeon's  silk  as  a  ligature,  which  insinuates  itself, 
carrying  the  edge  of  the  rubber  before  it,  between  the  free 
margins  of  the  gums  and  teeth,  without  compressing  the  soft 
parts;  and  vet  I  am  free  to  acknowledge  that  I  use  it  less  than  I 
did  a  few  years  ago,  and  I  ask  for  our  suffering  patients  that  they 
may  not  be  put  to  any  unnecessary  torture.  As  a  general  state- 
ment, I  should  say  that  the  use  of  the  dam  is  unnecessary  and 
hence  cruel  in  a  large  majority  of  medium  sized  cavities  in 
the  grinding  surfaces  of  superior  molars  and  bicuspids;  in  a 
great  many  cavities  in  the  labial  surfaces  of  superior  incisors 
even  when  extending  a  considerable  distance  under  the  gum, 
also  in  proximal  cavities  in  superior  incisors  when  wedges  are 
used,  and  to  a  considerable  extent  in  grinding  surfaces  of  in- 
ferior molars,  in  buccal  surfaces  of  superior  molars  and  in  other 
positions  to  n  ^till  less  extent.    If  you  look  carefully  over  this 
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list,  you  will  find  that  it  embraces  a  large  proportion,  perhaps  a 
third,  of  all  operations.  I  do  not  expect  the  young  dentist,  who 
never  practiced  anterior  to  the  days  of  the  rubber  dam,  will  know 
how  to  do  this,  without  special  instruction,  any  more  than  I  expect 
him  to  know  how  to  do  all  kinds  of  gold  plate  work,  but  I  ask 
him  to  take  measures  to  learn  of  those  older  in  practice  who  do 
know^  how,  and  I  ask  the  older  practitioners  this  simple  question 
— cast  aside  all  cases  which  are  proximal  or  come  near  the  gum, 
do  vou  find  that  the  work  of  ten  or  twenty  years  ago  has  failed  to 
preserve  the  teeth?  Have  your  stoppings  in  the  grinding  sur- 
faces of  molars  decayed  around  or  dropped  out?  Review  the 
instruments  you  had  then  and  consider  the  time  these  fillings  took 
you,  has  our  much  vaunted  progress  been  all  upward  ?  I  will  not 
take  time  to  describe  how  such  cavities  can  be  kept  perfectly  dry, 
but  I  assert  that  they  can  be,  and  am  willing  to  demonstrate  it.  I 
do  not  think  however,  one  can  succeed  to  the  extent  I  claim,  un- 
less he  can  use  the  mirror  in  the  w^ay  which  I  advocated  before 
the  Association  two  years  ago. 

Third :  That  the  typal  form  is  best  and  should  be  retained  or 
restored  is  no  doubt  true  in  theory,  but  the  attempt  to  carry  it 
out  in  practice  to  the  extent  which  has  prevailed  in  some  locali- 
ties under  distinguished  leadership,  has  resulted  in  such  numer- 
ous failures  as  to  bring  discredit  upon  our  art.  x\fter  a  term  of 
obloquy,  judicious  cutting  away  of  carious  teeth  to  remove  thin 
edges  and  allow  of  proper  after  cleaning,  has  once  more  been 
recognized  as  the  best  practice  by  verv  many  of  our  most  care- 
ful observers.  These,  after  fair  trial  of  contour  fillings,  have 
given  them  their  proper  place  as  of  immense  advantage  when 
the  circumstances  are  such  that  there  is  an  object  to  be  gained  in 
the  restoration  of  contour,  other  than  the  mere  theoretical  one. 

Another  topic  naturally  suggests  itself  in  this  connection.  It 
has  been  often  said  that  any  tooth  which  can  be  filled  at  all,  can 
be  and  should  be  filled  with  gold.  To  this  statement  I  take  ex- 
ception most  emphatically.  I  think  there  are  many  teeth  and 
some  of  them  comparatively  easy  ones  to  fill,  which  a  regard  for 
the  best  good  of  the  patient,  as  spoken  of  before,  demands 
should  be  filled  with  other  materials  than  gold.  For  example:  I 
would  recommend  tin  as  more  justifiable  than  gold  for  most  cav- 
ities in  the  grinding  surfaces  of  molars,  when  the  antgonizing  tooth 


lOO 


AMERICAN  DENTAL  ASSOCIATION. 


is  gone  and  hence  not  subjected  to  attrition  in  mastication.  The 
same  material  should  be  used  in  many  proximal  cavities  in  molars 
and  bicuspids  especially  when  they  stand  alone  and  have  strong 
walls.  I  need  not  enumerate  the  gain  in  the  time  and  pain  saved 
to  the  patient,  and  the  very  low  caloric  conductivity  of  tin,  its 
apparent  antiseptic  or  corrective  effect  upon  tooth  tissue  and  so 
forth.  Old  practitioners  know  this  is  true,  but  such  has  been  the 
frenzy  for  the  beautifully  polished  cohesive  filling  that  this  ma- 
terial, second  only  to  gold,  has  been  swept  into  almost  total  dis- 
use to  the  injury  of  the  profession,  and  the  defrauding  of  our 
patients. 

Gutta  percha,  or  Hill's  stopping,  under  the  stigma  of  the 
term  "temporary  filling"  has  not  been  given  its  proper  rank 
as  a  most  valuable  filling  for  cavities  in  the  buccal  surfaces  of  in- 
ferior molars,  especially  the  third,  and  other  places,  proximal 
cavities  in  the  incisors  of  children. 

We  have  here  in  tin  and  gutta  percha  the  best  weapons  with 
which  to  lessen  the  amount,  some  ton  and  a  half,  of  amalgam, 
which  is  used  every  year  in  the  United  States  for  fillings.  I  am 
not  a  disbeliever  in  the  judicious  use  of  amalgam,  though  1  believe 
it  sadly  over-used,  but  some  are,  and  I  know  of  no  way  to  arrest 
its  immense  consumption  except  by]  the  advocacy  of  tin  and 
gutta  percha  by  our  prominent  operators. 

There  are  many  other  topics,  in  regard  to  which  the  same 
course  of  reasoning  would  apply,  but  I  have  said  enough  I  think, 
to  stimulate  discussion  on  this  subject,  which  I  regard  as  one  of 
the  most  important  for  our  high  standing  as  a  branch  of  the 
great  healing  art,  the  sanctity  of  whose  mission  has  been  endors- 
ed by  the  Great  Teacher's  favorite  assumption  of  the  name  of 
"Good  Physician." 
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Dr.  SouTiiwoRTM :  Those  parties  who  have  been  in  the  habit 
of  using  amalgams  where  they  can  be  inserted  rapidly  will  find 
great  difficulty  in  using  the  amalgam  pellets  from  the  fact  that  they 
are  so  extremly  dry.  We  all  have  patients  who  cannot  or  will  not 
pay  for  gold  and  a  great  many  think  it  is  not  fair  that  we  should 
turn  them  off  on  hard  amalgam. 

Having  experimented  during  the  last  six  months  I  can  give 
the  component  parts  of  an  amalgam  that  contains  much  less  mer- 
cury than  the  ordinary  amalgams.  I  took  nine  grains  of  amal- 
gam composed  of  lOO  parts  of  silver  and  no  parts  of  tin,  incor- 
perated  it  with  ten  grains  of  mercury,  to  make  a  filling  large 
enough  for  an  ordinary  sized  cavity,  washed  it  and  removed  the 
excess  of  mercury  in  the  ordinary  manner,  as  dry  as  I  possibly 
could,  and  in  almost  every  case  I  found  that  I  had  71^  grains  of 
mercury  as  the  result.  I  take  my  laboratory  vice  and  press  it 
out,  and  I  pro\'e  conclusively  by  preparing  my  amalgam  in  that 
way,  I  have  a  proportion  of  six  out  of  sixteen,  or  two  fifths. 
Dr.  Shepard  said  that  the  general  run  of  amalgam  was  one- 
half 

In  cases  where  the  rubber  dam  cannot  be  applied  without 
using  wedges  or  filing,  I  found  by  taking  a  little  toilet  soap  and 
moistening  the  edges  of  the  cavities  on  both  sides  it  will  slip  in 
between  tlie  two  teeth. 

Dr.  Crouse:  The  last  time  I  heard  a  discussion  on  the  sub- 
ject of  operative  dentistry,  was  at  Niagara.  A  very  prominent 
college  professor  advocated  a  doctrine  I  did  not  like.  It  was  the 
doctrine  of  filling  molars  with  amalgam.  As  I  have  no  amalgam 
to  sell,  and  do  not  think  very  much  of  it,  I  am  not  going  to  dis- 
cuss it,  but  I  shall  pass  to  the  next  topic  of  his  report,  machinery. 
He  accuses  bungling  operators  who  are  using  engines  of  various 
kinds,  of  cutting  away  too  much  of  the  tooth.  It  is  not  a  general 
thing  that  too  much  of  the  tooth  is  cut  away.  In  my  opinion  it  has 
been  the  failure  for  a  great  many  years,  that  not  enough  of  the 
tooth  substance  was  cut  awav — the  fissures  are  not  cut  out  and 
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filled  up  to  the  end.  That  has  been  my  observation  ever  since 
we  have  had  machinery  to  do  it  with.  He  claims  also  that  the 
electric  machine  is  not  a  success.  I  have  no  electric  machines  to 
sell,  but  I  shall  stand  up  for  them,  having  used  one  in  the  neigh- 
borhood of  three  years,  as  being  far  better  than  anything  now  in 
use,  in  my  opinion. 

1  agree  with  the  paper  to  a  certain  extent,  at  least  in  the  use 
of  soft  foil.  I  never  have  liked  the  idea  of  adopting,  universally, 
a  heavy  foil.  I  meant  to  have  the  author  of  the  report  define 
what  he  meant  by  soft  foil.  If  he  means  entirely  non-cohesive 
gold  I  do  not  agree  with  him  at  all.  If  he  means  soft  foil  that  is 
partially  cohesive,  I  agree  with  him  as  being  much  better  than 
such  very  cohesive  foil,  for  ordinary  cases.  If  you  do  contour 
filling  you  have  to  use  a  heavy  gold,  and  I  know  of  no  other 
gold  so  good  as  No.  60,  1 20  or  20,  for  that  purpose. 

I  shall  not  differ  from  the  author  in  the  opinion  that  hand- 
pressure  should  be  used  more  than  it  is;  especially  in  chalky 
teeth,  easily  crumbled. 

We  now  come  to  the  rubber  dam,  and  the  class  of  teeth  to  be 
filled  with  gold.  The  author  advocates  tin  foil  in  the  crowns  of 
molars  where  there  is  no  antagonist.  If  there  is  no  antagonist 
one  should  be  supplied,  so  that  there  would  be  a  full  masticating 
surface;  and  I  would  not  fill  it  with  tin.  If  I  prepare  my  cavity 
properly  why  not  fill  it  with  gold?  It  takes  but  very  little  lon- 
ger, if  any,  a  very  little  more  work,  and  a  very  little  more  ex- 
pense. 

I  also  agree  with  the  paper,  that  it  would  be  a  good  thing 
when  we  can  fill  teeth  rapidly  and  well,  so  as  to  bring  dentistry 
within  the  reach  of  the  masses,  so  that  the  poor  can  have  cheap 
first-class  dentistry.    They  don't  have  much  now. 

I  claim  that  if  the  rubber  dam  is  put  on  by  a  skillful  operator, 
very  little  pain  is  caused,  and  it  is  pleasanter  than  the  napkin.  It 
is  inserted  with  little  loss  of  time,  and  after  it  is  inserted  you  can 
see  that  your  cavity  is  prepared  properly,  and  that  everything  is 
right,  working  with  that  confidence  that  you  cannot  without  it. 

Dr.  Morgan:  I  rise  to  protest  against  the  manner  in  which 
gentlemen  use  the  terms  soft  and  hard  foil.  The  softest  foil  that 
is  made  is  the  most  cohesive,  and  when  men  say  soft  foil  and 
mean  non-cohesive  foil,  thev  do  not  have  the  correct  idea. 
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Dr.  Wetherbee:  I  agree  with  many  things  which  the 
Chairman  of  the  Committee  has  stated.  There  is  incomplete- 
ness in  the  paper,  however,  as  no  mention  was  made  w4th  refer- 
ence to  the  manner  of  fiUing  the  roots  of  teeth;  what  material  is 
best  to  be  used;  and  no  mention  was  made  with  reference  to  the 
best  manner  of  remo\'ing  salivary  calculus,  the  style  of  instru- 
ment to  be  used,  etc.  It  seems  to  me  that  the  report  should  have 
gone  further;  yet  it  ma}-  be  said  that  time  is  wanting  to  cover 
the  entire  ground.  The  more  difficult  operations  on  which  we 
should  receive  instructions  should  not  be  ignored,  but  should  be 
well  and  faithfully  dw  elt  upon.  It  may  not  now  be  in  order  to 
make  any  extended  remarks  upon  these  two  points;  I  shall,  how- 
ever, utter  my  caveat  against  the  declaration  that  labial  cavities, 
and  buccal  cavities  which  extend  under  the  gum  to  any  extent, 
can  be  equally  well  filled  without  the  dam  as  with. 

Dr.  Shepard:  I  did  not  say  buccal  cavities  under  the  gum; 
I  said  labial  cavities  even  when  they  extend  some  distance  under 
the  gum.  I  wish  to  make  that  distinction,  which  is  very  impor- 
tant. 

Dr.  Wetherbee:  It  is  a  distinction  without  any  material 
difference.  It  is  very  likely  that  the  operator,  if  he  exercises  the 
best  possible  care,  will  bleed  the  gum.  In  very  hard,  firm  gums 
that  may  not  be  the  case,  but  in  soft  gums  they  are  likely  to  be 
touched. 

Is  it  true  that  a  patient  is  incommoded  by  the  application  of 
thin  rubber  with  a  very  thin  twine.  No.  58  or  60?  I  believe  the 
majority  of  patients  would  much  rather  have  a  clean  piece  of 
rubber  in  contact  w^ith  the  lip  than  a  napkin  of  proper  thickness 
to  prevent  moisture  from  flowing  down  upon  the  gum  and  wet- 
ting the  filling.  After  the  cavity  is  prepared  to  a  certain  extent 
a  small  instrument  representing  the  third  of  a  circle  of  an  eighth 
of  an  inch,  after  the  dam  shall  have  been  applied,  is  placed  un- 
der the  gum,  lying  upon  the  dentine,  below  the  periphery  of  the 
cavity.  A  slight  sensation  of  course  is  experienced  when  this 
instrument  is  so  placed,  but  of  no  particular  consequence.  In- 
stead of  attempting  to  draw  the  twine  so  tightly  as  to  cut  the 
gum,  or  press  severely  upon  it,  the  twine  is  carried  up  over  the 
instrument,  which  is  held  by  an  assistant,  and  drawn  down  very 
carefully,  impinging,  not  very  severely,  upon  the  gum  between 
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the  teeth.  The  saHva  is  now  completely  excluded  from  the  ca\  - 
ity.  You  can  now  proceed  to  finish  the  excavation  of  the  cavitv. 
Having  completed  this  you  commence  the  impaction  of  the  gold 
by  a  small  retaining  point,  which  is  carried  forward  rapidlv  from 
one  side  to  the  other  in  the  upper  portion  of  the  cavitv,  until  it 
is  filled  thoroughly  and  properly.  The  advantage  of  this  dam  is 
further  seen  in  finishing  off  your  filling,  there  being  no  laceration 
of  the  gum. 

True  some  very  inferior  cavities  in  the  buccal  surfaces  of  supe- 
rior molars  may  be  very  readily  filled  with  pellets  without  the 
trouble  of  introducing  the  dam.  They  must  indeed  be  small  in 
size  if  vou  obtain  the  same  perfection  that  vou  will  obtain  bv  the 
use  of  the  dam. 

When  the  mallet  was  introduced  several  years  ago,  I  was  so 
unfortunate  as  to  write  an  article  for  the  Cosmos,  in  which  I 
o^ave  several  reasons  whv  it  should  not  be  used.  I  thoug-ht  how- 
ever,  before  I  should  pass  from  the  stage,  I  would  make  a  third 
trial.  I  commenced  its  use  first  on  ordinary  cavities,  and  found 
at  the  close  of  the  day  that  I  was  not  as  tired  as  when  I  used 
hand  pressure,  and  onl}-  about  one  patient  in  ten  would  express 
a  dislike  for  the  mallet  and  prefer  hand  pressure.  I  continued  to 
use  the  mallet,  soon,  however,  dispensing  with  the  one  ounce 
wooden  mallet,  and  using  the  five  ounce  and  a  half  mallet.  I  re- 
joice that  the  mallet  was  introduced  to  the  profession  by  Dr.  At- 
kinson. 

Very  much  has  been  said  with  reference  to  preparing  and  fill- 
ing pulp  cavities,  and  the  material  with  which  those  cavities 
should  be  filled.  It  has  been  said  that  oxy-chloride  cement  is  as 
good  as  anything  else:  also,  that  Hill's  stopping,  when  it  could 
be  well  deposited  in  the  root,  was  as  good  as  gold.  It  is  my 
opinion  that  there  are  very  few  gentlemen  who  have  so  carefully 
studied  this  matter  as  to  be  able  to  determine  that  these  two  ma- 
terials are  nearly  as  good  as  gold.  I  believe  that  as  gold  is  supe- 
rior to  either  in  crown,  proximal  or  labial  cavities,  so  also  is  gold 
superior  to  either  in  the  roots  of  the  teeth. 

Dr.  Rehwixkel:    Under  all  circumstances? 

Dr.  Wetherbee  :  Under  all  circumstances,  whether  it  rains 
or  shines,  blows  high  or  low.  It  is  said  as  an  objection  to  the 
use  of  gold,  that  it  is  more  difficult  to  fill  the  cavity  with  gold. 
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Be  it  so:  then  you  should  educate  your  head  and  your  hand,  so 
that  both  will  be  equal  to  the  task.  The  professional  man  should 
know  no  defeat  where  it  is  possible  for  intelligence  to  gain  a 
victory.  Gold  can  be  carried  where  nothing  else  can  be  carried, 
with  a  certainty  and  positiveness  of  which  you  have  no  knowl- 
edge concerning  the  other  operations. 

Again,  gold  is  preferable  in  the  roots  of  teeth  to  oxy-chloride, 
not  preferable  to  a  filling  of  Hill's  stopping  that  is  positively 
perfect. 

With  reference  to  the  removal  of  salivary  calculus  from  the 
teeth,  of  which  nothing  was  said  in  the  report,  I  believe  that 
the  subject  is  neglected  in  some  quarters;  not  that  there  is  any 
gentleman  here  who  does  it.  It  may  be  well  to  remind  you  that 
we  should  be  diligent  in  our  search  after  salivary  calculus.  It 
has  done  serious  injury,  and  is  doing  serious  injury  to-day,  from 
the  fact  that  it  is  overlooked.  There  are,  as  a  general  thing 
among  the  profession  no  well  constructed  instruments  for  its  re- 
moval, therefore  they  fail  often  in  diagnosing  cases  to  reach  to 
the  extent  of  it,  and  if  they  are  aware  of  its  still  further  exten- 
sion they  are  unable  to  reach  it  for  the  want  of  instruments 
therefor.  It  seems  requisite,  therefore,  that  the  subject  should 
receive  more  careful  attention  and  consideration  than  it  has  here- 
tofore received. 

Dr.  Thomas:  I  rise  simply  to  express  my  entire  approbation, 
with  some  very  slight  modifications,  of  the  report  of  the  com- 
mittee upon  this  subject.  When  a  child  has  been  placed  upon 
low  diet  for  any  length  of  time  and  then  has  access  to  the  good 
things  of  this  life,  he  is  very  apt  to  go  to  excess;  his  appetite 
will  lead  him  away.  I  believe  that  any  operator  in  general 
practice  at  the  present  time,  who  has  had  placed  in  his  hands  the 
facilities  for  operating  that  we  have  had  for  the  past  ten  years, 
will  quite  agree  with  any  one  that  should  make  the  assertion 
that  we  are  really  in  advance  of  the  past,  in  perhaps,  more  than 
a  hundred  fold  ratio. 

So  far  as  the  report  upon  this  matter  of  operative  dentistry  is 
concerned,  I  believe  if  every  gentleman  in  this  room  were  to 
take  the  report  and  analyze  it,  and  take  it  up  sentence  b}^  sen- 
tence, or  in  other  words  subject  by  subject,  as  they  were  pre- 
sented, he  would  quite  agree  with  it.  I  have  no  interest  in  the 
H 


io6 


AMERICAN  DEXTAI.  ASSOCIATION. 


report,  nor  in  the  gentleman  who  presented  it,  but  I  have  within 
the  past  ten  years  seen  the  folly,  I  think,  of  a  great  deal  of  this 
progressive  operating,  as  it  has  been  called  by  many.  Do  not 
understand  me,  however,  as  implying  that  I  would  attempt  to 
throw  a  wet  blanket  upon  the  progression  of  the  present  day. 

I  do  not  propose  to  discuss  the  modes  of  operating  at  the  pre- 
sent day.  I  take  it  for  granted  every  gentleman  in  the  room  is 
familiar  with  them;  but  I  have  felt  for  the  past  two  or  three 
years  that  I  am  just  prepared  to  commence  to  investigate  in 
relation  to  this  matter  of  operative  dentistry.  Five  years  ago 
I  was  almost  ready  to  exclaim  that  any  man  that  did  not  use  a 
heavy  foil  was  very  far  behind  the  age,  but  when  I  see  operations 
that  were  performed  twenty,  thirty  and  forty  years  ago  with 
non-cohesive  foil,  with  smooth  points,  by  hand-pressure,  when  I 
see  them  good  to-day,  the  teeth  preserved,  I  am  led  to  stop  and 
consider  whether  we  are  perfectly  justifiable  in  throwing  aside 
all  of  these  old  appliances,  these  old  modes  of  operating  as  they 
are  termed,  and  at  once  accepting  all  of  the  new  and  progressive 
methods  and  modes  as  they  come  before  us  without  a  thorough 
investigation;  and  if  we  shall  but  take  the  middle  ground  that 
was  so  strenuously  advocated  in  the  paper,  I  believe  that  that  will 
be  at  all  times  safe.  Every  one  is  apt  to  think  that  the  applian- 
ces that  he  has  been  using  for  thci  past  two  or  three  years  are  the 
very  best  appliances.  I  have  labored  under  that  difficulty  my- 
self. I  have  felt  that  certain  appliances  that  had  come  into  my 
hands  were  the  very  best  that  could  be  made  use  of,  and  have 
advocated  them  very  strenuously  and  very  earnestly,  but  I  think 
it  is  dangerous  ground  for  us  to  take  at  any  time,  to  denounce 
any  old  thing  that  has  been  used,  and  attach  ourselves  to  any 
new  thing  that  may  come  up,  without  a  thorough  and  proper  in- 
vestigation. 

The  paper  referred  to  the  cutting  away  of  the  tooth  sub- 
stance. The  author  believes  a  great  deal  of  tooth  substance  has 
been  cut  away  that  was  non-essential.  I  fully  endorse  that.  I 
have  done  it  myself.  I  believe  that  a  great  deal  more  has  been 
broken  away  and  lost  after  the  patient  has  passed  from  our  hands 
by  reason  of  too  much  force,  than  has  been  cut  away  at  the  time; 
but  I  believe  we  have  been  greatly  at  fault  in  both  cases,  and  I 
also  agree  with  Dr.  Grouse  when  he  states  that  we  are  greatly  at 
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fault  in  leaving  our  operations  before  we  have  cut  away  enough. 

We  should,  then,  pursue  a  happy  medium,  in  order  that  we 
mav  be  able  to  produce  the  very  best  results. 

Dr.  Butler:  It  has  been  stated  that  there  is  more  time  spent 
than  formerly,  and  objection  was  made  to  the  amount  of  time. 
I  doubt  if  more  time  is  spent  upon  the  same  class  of  gold  fillings. 
It  is  well  known  that  quite  a  different  class  of  operations  is  de- 
manded at  the  hands  of  the  profession  now^,  than  was  twenty,  or 
even  fifteen  years  ago;  so  that  if  more  time  is  spent  it  is  an  abso- 
lute necessity.  There  are  man}^  large  compound  fillings  made 
of  gold  to-day,  that  a  few  years  ago  were  not  even  thought  of. 
The  greater  degree  of  refinement  and  cultivation  there  is  among 
any  class  of  people  the  more  demand  there  is  for  fine  work  of  all 
kinds.  Thev  must  indulge  in  luxuries  as  well  as  necessities,  and 
finely  finished  fillings  and  operations  upon  the  teeth  are  abso- 
lutely demanded.  It  is  also  a  fact  that  in  the  arts  fine  produc- 
tions must  take  time.  Finished  pieces  of  jewelry  require  time  to 
manufacture.  The  article  can  be  wrought  up  into  form  quicker 
than  it  can  be  finished;  so  in  putting  in  gold,  the  impactment  of 
it  is  but  a  small  part  of  the  labor  and  the  effort  that  is  demanded 
to  make  a  complete  operation. 

Another  speaker  spoke  of  the  pain  in  applying  the  rubber 
dam.  Dr.  Wetherbee  spoke  of  the  use  of  thin  rubber,  but  I  do 
not  see  wherein  it  is  superior  to  the  thick.  It  causes  more  pain 
to  draw  it  down  and  turn  the  edge  so  as  to  make  it  impinge  tight 
upon  the  neck  of  the  tooth  than  it  does  the  thick ;  and  I  cannot 
see  where  it  would  cause  much  pain  and  annoyance  to  draw  the 
thick  rubber  down.  Those  that  have  become  somewhat  expert 
in  the  use  of  the  rubber  can  use  a  much  thinner  article  and  put 
it  on  securely  so  that  it  will  exclude  the  moisture  without  any 
difficulty,  by  simply  leaving  a  little  more  space  so  that  the  ten- 
sion upon  it  will  not  draw  it  off  and  it  can  be  turned  down  be- 
tween the  margin  of  the  gum  and  the  neck  of  the  tooth  with 
very  little  pain,  but  I  believe  it  cannot  be  done  as  well  as  with 
thick.  I  do  not  believe  time  is  wasted  in  putting  on  the  rubber. 
A  little  practice  will  ^convince  one  it  is  not  time  wasted,  but  is 
time  saved.  Upon  a  certain  class  of  patients  I  would  not  like  to 
operate  at  all  if  I  could  not  use  the  rubber,  so  that  as  a  matter  of 
security  and  health  to  the  operator  we  should  use  the  rubber. 
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Dr.  Wetherbee,  in  speaking  of  the  filling  of  canals,  said  that 
gold  could  be  introduced  more  perfectly,  and  more  thoroughly 
than  anything  else.  I  cannot  conceive  how  you  can  take  a 
substance  that  is  not  plastic  and  force  it  into  the  canals  as  well 
as  you  can  some  plastic  substance.  If  these  preparations  are  ob- 
jected to  alone,  vou  can  take  a  little  coil  of  gold  and  carry  it  in 
with  it;  and  it  certainly  does  seem  to  me  that  it  will  force  itself 
into  all  these  little  inequalities  of  the  canal  more  perfectly  than 
it  is  possible  to  force  gold. 

With  reference  to  the  use  of  different  preparations  of  gold,  I 
a]D]:)rehend  no  rule  can  be  laid  down.  Each  one  seems  to  be  able  to 
work  that  out  for  himself,  although  I  can  conceive  where  it  would 
be  advantageous  to  those  that  are  seeking  to  know  the  best,  to 
give  something  like  a  rule  or  general  mode  of  proceedure,  but  to 
go  on  and  detail  just  what  class  of  cases  could  be  best  reached 
with  cohesive  gold  and  what  with  non-cohesive,  is  something 
which  would  seem  to  me  unseemly  in  a  body  like  this.  It  is  well 
known  as  a  general  rule,  that  where  there  must  be  anything  like 
a  restoration  of  the  crown,  cohesive  gold  must  be  used,  but  this 
extra-cohesive  I  am  not  so  sure  can  give  us  the  best  results.  It 
is  quite  laborious  to  work,  and  the  walls  of  the  cavity  are  likely 
to  be  powdered  and  crushed  a  little,  and  the  crystals  broken  up 
in  the  impacting  of  it,  thus  giving  an  imperfect  work,  with  all 
our  effort,  whereas  if  the  softer  preparations  were  used  it  could 
be  made  perfect,  or  not  break  up  the  edge  so  as  to  spoil  the 
whole  thing  in  a  short  time. 

I  am  not  familiar  with  the  use  of  what  is  called  heavy  gold, 
not  being  in  the  habit  of  using  anything  beyond  No.  60.  If  I 
were  to  be  confined  to  one  preparation  I  would  prefer  No.  30. 

Dr.  Knapp:  I  have  been  very  much  pleased  with  the  report 
on  operative  dentistry  read  by  the  Chairman  of  that  Committee. 
It  is  a  document  very  worthy  of  our  consideration.  It  com- 
mends itself  to  us  from  its  candor  and  from  the  truthfulness  of  its 
statements.  It  is  very  easy  to  criticise  a  report.  Anybody  can 
state  that  a  report  has  omitted  certain  important  points  and  that 
in  every  particular  it  is  not  exactly  right,  in  accordance  with  their 
views  and  notions.  Let  those  who  thus  criticise  a  report  try  if 
they  can  make  a  better  one. 

I  commend  the  report  wherein  the  author  asserts  that  there  is 
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at  the  present  day,  far  too  much  cohesive  gold  used,  compared  to 
soft  gold.  He  advises  the  profession  of  this  fact  and  states  to 
them  that  more  good  can  be  accomplished  by  using  soft  gold  in 
a  very  great  variety  of  cases.  The  author  of  that  report  neither 
adyises  nor  disparages  the  use  of  cohesive  gold.  It  is  certainly  a 
good  thing  in  its  place,  but  I  disapprove  of  the  indiscriminate 
use  of  it.  It  is  patent  to  you  all  that  cohesive  gold  requires  a 
greater  amount  of  force,  and  greater  pressure  must  be  given  up- 
on it  in  order  to  adapt  it  to  the  walls  of  the  cavity  than  is  the 
case  with  soft  foil.  Hence  we  may  more  safely  use  the  latter  in 
cavities  where  the  decay  had  been  very  extensive,  rendering  the 
walls  too  frail  to  admit  of  the  greater  force  required  upon  co- 
hesiye  gold. 

It  has  been  shown  that  it  is  not  the  amount  of  gold  that  can  be 
put  into  any  cavity,  that  fs  essential,  in  order  to  preserve  teeth. 
It  has  been  shown  that  there  is  a  certain  degree  of  hardness  and 
density  which  need  not  be  attained.  I  see  young  members  of 
the  profession  about  me  cheering  and  clapping  when  some  one 
of  their  number  makes  an  assertion  that  no  man  can  do  fine 
work  or  perform  excellent  dental  operations,  in  the  way  of  fil- 
ling teeth  unless  he  makes  exclusive  use  of  cohesive  gold  foil, 
the  mallet  and  the  rubber  dam.  It  seems  to  tickle  them  very 
much  when  these  strong  assertions  are  made,  proof  of  which  is 
not  given.  I  would  not  disparage  cohesive  gold,  the  rubber 
dam  nor  the  mallet;  all  of  these  are  good  in  their  place. 

Dr.  Grouse  appeared  to  differ  from  that  part  of  the  report  re- 
lating to  the  filling  of  certain  cavities  without  the  use  of  the  rub- 
ber dam,  making  the  assertion  that  it  was  utterly  impossible  to 
fill  cavities  therein  described  in  anything  like  a  perfect  manner 
without  the  use  of  the  rubber  dam.  I  think  when  the  gentle- 
man gives  the  subject  a  little  further  reflection,  when  he  comes 
to  a  knowledge  of  the  fact  that  should  be  before  him,  that  very 
excellent  operations  have  been  performed  by  a  number  of  oper- 
ators in  the  profession  without  the  use  of  the  dam,  in  the  cavities 
indicated  in  the  report,  he  will  see  the  error  of  the  assertion 
which  he  made.  The  repoit  you  recollect  was  moderate.  It 
was  expressed  in  mild  terms,  and  took  a  medium  ground.  The 
author  of  that  report  did  not  tell  you  that  the  rubber  dam  was 
not  required  in  certain  cayities.    He  specified  those  in  which,  in 
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his  opinion,  it  was  necessary,  and  he  deprecated  the  use  of  it 
where  it  was  unnecessary,  saying  that  the  length  of  time  requir- 
ed was  one  objection,  and  the  pain  and  inconvenience  to  which 
the  patient  is  put  were  objections  to  the  use  of  it,  where  it  is  not 
actually  needed,  and  w^herever  it  can  be  dispensed  with  he  re- 
commended that  it  should  be  avoided.  Why  put  the  patient  to 
unnecessary  time  and  inconvenience  and  trouble  in  using  it  in- 
discriminately in  all  instances  in  filling  teeth? 

The  use  of  machinery  was  spoken  of  in  the  report  and  the  au- 
thor coincided  with  my  views.  He  states  that  it  is  resorted  to  too 
frequently,  especially  by  members  of  the  profession  who  are  un- 
skilled in  its  use,  and  who  are  careless  in  employing  this  very 
eflfective  agency  in  cutting  out  the  substance;  and  the  assertion 
therein  made  that  too  large  a  portion  of  the  tooth  substance  is 
cut  away  by  the  use  of  machinery,  which  renders  its  decay  more 
rapid,  is  certainly  true;  wherever  there  is  a  large  amount  of  tooth 
substance  to  be  cut  away  and  it  is  of  a  hard  character  we  cer- 
tainly are  warranted  in  using  the  burring  engine,  a  very  excellent 
thing  for  that  purpose. 

The  additional  time  and  the  additional  pain  and  expense,  in 
my  opinion,  incurred  by  operating  after  the  manner  that  is  re- 
commended by  the  extremists  of  the  present  day,  do  not  warrant 
us  in  resorting  so  indiscriminately  to  the  use  of  these  modern 
appliances. 

Dr.  John  Allen  :  I  have  been  exceedingly  interested  in 
many  things  that  have  been  said.  I  was  very  much  interested 
in  the  report  upon  which  our  discussion  is  now  pending.  That 
report  I  think  dealt  very  fairly  with  the  subject,  and  I  could  not 
help  comparing  the  state  of  our  profession  as  it  was  forty -five 
years  ago  with  what  it  is  to-day.  I  almost  wonder  that  as  good 
work  was  made  then  as  was  made.  When  I  look  at  the  various 
modes  that  are  urged  as  the  best,  the  different  preparations  of 
gold  which  are  better  than  any  other,  it  calls  to  my  mind  the  re- 
mark of  the  old  German  who  said  it  made  no  difference  which 
road  they  went  to  market  if  the  -duheat  was  good.  That  is  the 
great  point;  if  our  operations  are  good,  it  don't  make  so  much 
difference  which  way  we  go  to  get  them. 

The  balance  of  testimony,  I  think  is  in  favor  of  soft  gold, 
nevertheless  very  good  fillings  were  made  many  years  ago,  be- 
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fore  these  fine  distinctions  as  to  soft,  hard,  and  crystalized  and 
all  those  diflTerent  kinds  of  gold  were  as  clearly  known  as  now. 
I  can  look  back  forty  years  and  call  to  mind  many  fillings  that 
were  put  in  then,  that  are  yet  doing  good  service.  Then  we 
had  not  the  appliances  that  we  have  now.  Then  we  did  not 
have  the  fine  manufactures  of  gold  that  we  have  now.  There 
are  a  great  manv  outside  of  our  profession  who  have  aided  us 
materiallv  in  getting  up  various  devices  in  the  manufacture  of 
various  materials,  the  manufacture  of  gold,  and  teeth  and  the 
various  impalements  now  employed.  The  dentists  seem  to  claim 
all  the  credit  of  these  appliances,  not  giving  credit  to  those  to 
whom  we  owe  them  originally.  . 

There  is  no  doubt  that  dental  science  has  never  stood  as  high 
as  it  does  to-dav  with  one  exception.  In  the  artificial  branch 
of  our  profession  I  think  there  has  been  a  retrogression  rather 
than  an  advance. 

Dr.  Keely  :  I  wish  to  take  exception  to  one  statement 
made  by  my  friend  Dr.  Knapp.  I  understood  him  to  say  that 
with  soft  foil  and  hand-pressure  there  was  less  danger  in  packing 
against  frail  walls  than  with  cohesive  foil  and  the  mallet;  my  ex- 
perience is  that  we  can  with  heavy  foil  and  with  the  mallet  pack 
to  these  frail  walls  with  a  greater  certainty,  ten  to  one,  of  not 
breaking  them  away,  than  we  possibly  can  with  the  soft  foil. 
We  cannot  only  pack  it  more  perfectly,  but  we  can  lap  the  gold 
over  the  frail  edges  and  protect  the  enamel.  I  do  not  pretend  to 
say  that  good  and  permanent  fillings  cannot  be  and  have  not  been 
made  with  soft  foil.  I  remember  when  I  was  in  the  ofiice  with 
Dr.  Allen  he  called  me  to  look  at  a  filling  in  a  gentleman's 
mouth;  you  may  imagine  my  astonishment  when  he  told  me 
that  filling  had  been  there  forty  years.  It  was  a  good  filling  and 
if  he  had  told  me  he  had  just  put  it  there  I  would  not  have  been 
surprised. 

Dr.  KuLP :  I  occupy  a  peculiar  position  in  this  country  where 
I  can  judge  of  the  results  of  operations  of  many  operators.  I 
see  more  operations  coming  from  the  hands  of  different  men, 
and  representative  men  of  the  profession  than  almost  any  other 
man  in  the  profession.  Most  of  you  send  your  patients  west,  and 
instead  of  going  all  the  way  east  to  have  their  dentistry  done,  they 
come  as  far  east  as  where  I  live.    I  have  been  thinking  over, 
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since  I  have  been  sitting  here,  how  many  fillings  I  have  seen 
within  the  last  year,  that  were  put  in  by  men  who  are  present  to- 
day, and  I  think  I  can  count  twenty-two,  and  they  are  mostly 
representative  men.  I  want  to  give  my  opinion  as  I  have  based 
it  upon  what  I  have  seen  as  to  the  results  of  these  operations.  I 
find  those  who  use  the  rubber  dam  and  have  used  it  from  the  be- 
gining,  and  those  who  use  the  heroic  practice  of  dressing  out 
cavities,  cutting  away  all  the  frail  portions,  and  filling  with  cohe- 
sive foil  are  the  ones  whose  fillings  show  the  best,  whose  teeth  are 
best  preserved.  In  a  mouth  recently  I  found  seven  fillings  from 
the  hand  of  a  beloved  brother;  five  of  those  were  very  good, 
and  two  were  poor.  That  man  does  not  use  the  rubber  dam, 
nor  cohesive  foil.  He  failed  in  two  cavities,  because  the  walls 
were  frail,  and  it  was  impossible  for  him  to  pack  the  gold  as  he 
ought  to  have  done.  I  do  not  find  this  so,  coming  from  the 
hands  of  those  who  adopt  these  modern  modes  of  practice. 

I  have  one  word  to  say  upon  this  subject  of  vacillating;  I  mean 
to-day  taking  No.  60  and  tomorrow  No.  120,  to-day  soft,  and  to- 
morrow cohesive  foil.  I  believe  that  is  the  wrong  way  to  prac- 
tice dentistry.  I  have  now  adopted  the  plan  of  sticking  to  one 
thing.  I  believe  in  following  that  particular  plan;  by  finding 
out  how  we  can  have  the  best  results  and  sticking  to  it,  we  can 
always  have  uniform  results.  Upon  this  subject  I  would  most 
cordially  recommend  an  essay  that  was  read  by  Dr.  Leslie  at  the 
Missouri  Dental  Association  last  March,  because  it  accords  with 
my  own  experience  most  thoroughly. 

My  own  experience  is  that  the  rubber  dam  is  a  great  deal  less 
objectionable  to  patients  than  the  wedge,  and  much  more  accept- 
able to  the  operator.  While  I  do  not  recommend  that  the  rub- 
ber dam  be  used  exclusively  I  would  generally  say  use  it. 

Dr.  Rehwinkel:  It  is  strange  that  all  our  discussions,  all 
our  arguments  now  seem  to  tend  to  a  caution  to  guard  against 
the  abuse  of  good  things  rather  than  the  judicious  use  of  them. 

If  Dr.  Shepard,  the  author  of  the  paper  under  discussion,  has 
o-iven,  in  some  instances,  his  individual  views  and  opinions  on 
some  methods  of  practice,  they  have  been  expressed  in  such  a 
way  as  to  leave  always  the  liberty  to  every  other  practitioner  to 
do  as  he  pleases,  without  injuring  his  status  in  the  profession. 
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After  all,  these  different  modes  of  practice  must  necessarily  be 
left  to  individual  discretion. 

When  we  look  upon  the  matter  and  ask  ourselves  whether 
some  of  the  operations  can  be  performed  without  the  rubber  dam, 
some  of  the  older  practitioners  who  have  had  practice  in  that 
way  could  give  us  a  satisfactory  answer.  There  are  many  in 
the  room  who  will  say,  it  can  be  done  and  it  has  been  done,  but 
those  who  have  been  compelled  to  do  it  without  the  rubber  and 
can  now  use  it,  would  not  think  for  a  moment  of  doing  it  with- 
out it.  I  have  been  compelled  to  do  these  very  operations  with- 
out the  rubber,  and  the  trouble  and  mental  anxiety  and  nervous 
irritation  and  worry  of  keeping  that  miserable  little  cavity  dry 
has  been  ten  times  the  trouble  of  excavating  and  filling  it  five 
times  over. 

The  only  objection  to  the  rubber  is  that  it  secures  the  teeth  so 
well  and  puts  the  operator  so  perfectly  at  his  ease  that  he  will  be 
very  apt  to  keep  the  patient  sitting  in  the  chair  with  the  rubber 
over  his  mouth,  and  go  into  the  next  room  and  chat  with  a  pa- 
tient half  an  hour! 

In  my  opinion  there  are  young  men  now  brought  up  in  the  pro- 
fession who  could  not  begin  to  fill  a  tooth  without  rubber,  or  with 
non-cohesive  gold.  The  preceptor  who  will  allow  the  student 
to  go  out  of  the  office  without  having  him  perfect,  not  only  in 
the  use  of  non-cohesive  gold  foil,  but  in  the  method  of  filling 
teeth  without  the  rubber  dam,  does  not  do  his  duty  to  the  stu- 
dent. If  any  young  man  will  learn  to  fill  a  tooth  well  with  non- 
cohesive  foil,  and  observe  all  the  principles  involved  in  that  fil- 
ling he  will  very  soon  acquire  the  additional  qualities  and  points 
that  a  more  cohesive  gold  filling  requires. 

My  friend  Dr.  Wetherbee  last  night  made  a  statement  that 
gold  is  the  only  material  with  which  the  root  of  a  tooth  ought 
to  be  filled,  under  all  circumstances.  I  admit  the  statement  is 
true,  so  far  as  it  goes,  with  certain  modifications.  Dr.  Wetherbee 
and  I  had  a  little  difference  of  opinion  in  Cincinnati  on  the  same 
subject.  T  want  to  ask  you,  after  you  have  devitalized  the  pulp 
of  a  tooth,  and  attempt  to  extract  that  pulp,  and  do  not  bring  it 
all  away,  (which  you  do  not,  in  nineteen  cases  out  of  twenty)  do 
you  believe  under  those  circumstances  it  is  best  to  fill  that  root 
with  gold? 
IS 
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Dr.  Wethekbee  :  In  reply  to  the  question  I  have  to  say  that 
in  all  incisors,  cuspids,  bicuspids  and  superior  and  inferior  molars, 
the  pulp  in  every  case  is  entirely  removed  in  my  practice. 

Dr.  Rehwinkel:  At  what  time  after  the  application  of  the 
agent  by  which  you  devitalized  it? 

Dr.  Wetherbee:  From  ten  to  twelve  hours  is  the  best  time 
in  the  world. 

Dr.  Rehwinkel  :  You  say  that  every  time,  you  are  able, 
from  ten  to  twelve  hours  after  you  make  the  application  to  the 
pulp,  to  remove  it  to  the  apex. 

Dr.  Wetherbee  :    Yes  sir,  in  every  case. 

Dr.  Rehwinkel:  You  have  very  funny  and  very  peculiar 
people  in  Boston! 

Dr.  Wetherbee:  We  have  very  sensible  people  there,  who 
are  more  ready  to  submit  to  a  little  inconvenience  than  to  post- 
pone an  operation  and  increase  the  danger.  Besides  they  have  a 
dentist  there  who  knows  his  business.  (Laughter.) 

Dr.  Rehwinkel:  And  my  friend  ought  to  add  that  the  peo- 
ple are  so  sensible  there  that  even  their  pulps  have  sense  enough 
to  get  out  when  they  have  no  business  there.  People  west  of 
the  Alleghanies  are  not  so  sensible,  and  the  pulps  of  their  teeth 
have  peculiar  notions,  and  they  stay  as  long  as  they  can  stay,  and 
until  they  have  to  be  removed  bv  hook  and  ci'ook^  and  we  cannot 
remove  the  pulp  entirely  from  a  central  incisor  in  less  than  from 
two  to  four  days. 

Dr.  Stockton  :  I  believe  in  both  soft  and  cohesive  foil.  I 
believe  that  some  teeth  are  filled  with  soft  foil  successfully  that 
could  not  be  filled  with  cohesive,  and  I  believe  there  are  teeth 
filled  with  cohesive  foil  that  could  not  be  saved  successfully  with 
soft. 

We  have  everything  at  our  hands  so  completely  manufactured 
— instruments  and  everything,  so  thorough  and  so  good  that  it 
seems  almost  impossible  that  any  man  who  claims  to  be  a  dentis^ 
can  make  a  poor  operation. 

One  word  with  regard  to  the  ink  experiment  of  Dr.  Fletcher,  of 
England.  I  have  tried  that  a  number  of  times  and  I  am  satisfied 
that  it  is  a  failure.  I  believe  that  cohesive  gold  can  be  put  to- 
gether so  tight  and  thoroughly  that  no  ink  can  get  around  it.  I 
believe  Dr.  Judd  said,  in  some  of  his  remarks  yesterday  that  we 
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don't  know  many  things  positively,  but  I  am  confident  that  co- 
hesive foil  fillings  can  be  put  in  so  thoroughly  tight  that  no  ink 
can  get  around  them,  and  they  are  just  as  effective  in  saving  teeth 
as  are  soft  fillings. 

Dr.  Osmond:  With  regard  to  Dr.  Fletcher's  test  I  have  one 
observation  to  make,  and  I  think  I  shall  be  borne  out  by  many 
members  of  the  profession.  I  now  assert  that  after  malleting  a 
filling  perfectfullv  tight  it  can  be  malleted  loose  again,  and  in  all 
probability  Fletcher  committed  that  mistake.  I  have  seen  fil- 
lings malleted  loose  again:  I  have  done  it. 

With  regard  to  gold  being  the  only  material  for  filling  teeth 
I  would  say  that  I  would  use  other  materials  under  certain  cir- 
cumstances. 

Something  has  been  said  with  regard  to  the  condition  of  the 
system  of  the  individual.  That  alone  is  not  to  be  considered. 
There  are  conditions  of  the  teeth  which  may  or  may  not  have 
something  to  do  with  the  condition  of  the  individual.  Gener- 
ally, however,  they  are  found  to  have  some  connection  with  the 
health  of  the  patient.  For  instance,  if  a  tooth  is  deprived  of  its 
proportion  either  of  enamel  or  calcareous  matter  so  that  the  walls 
will  break  down  in  malleting,  I  would  not  use  gold  because  in 
such  cases  after  the  gold  filling  is  put  in,  if  you  take  a  little  glass 
you  will  find  that  you  have  broken  up  the  wall.  You  cannot 
build  a  good  house  on  a  poor  foundation,  and  therefore  I  argue 
in  cases  like  that  it  is  better  to  use  something  that  does  not  re- 
quire so  much  pressure.  I  therefore  regard  the  assertion  that 
gold  is  the  onl}^  material  for  filling  teeth  under  all  circumstances, 
which  has  been  made  here,  as  wrong  in  principle. 

Dr.  Bogue:  It  seems  to  me  that  the  experience  of  Dr.  Kulp 
is  most  valuable,  and  the  results  of  his  experience  ought  to  be  ta- 
ken to  heart  by  us.  We  do  not  realize  the  differences  that  exist, 
not  only  in  constitutions  but  in  the  individual  teeth  which  we  are 
called  to  operate  upon.  Not  many  years  ago  Oliver  W.  Holmes 
in  a  discussion  upon  the  degeneration  of  our  race,  took  occasion 
to  point  out  a  fact  which  has  been  demonstrated  by  the  vitality 
statistics,  if  I  remember  correctly,  of  Massachusetts,  that  instead 
of  becoming  a  degenerated  race  we  were  absolutely  improving. 
This  is  in  opposition  to  the  generally  received  view.  He  said 
that  children  who  were  formerly  allowed  to  die  were  now,  with 
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the  additional  knowledge  which  we  posess,  reared  and  made 
useful  in  the  world.  Is  not  this  same  condition  of  things  true 
with  regard  to  teeth?  We  all  know  the. almost  indiscriminate 
slaughter  which  was  formerly  allotted  to  them.  To-dav  frail, 
weak,  badly  organized  teeth  are  filled  and  saved.  Not  many 
years  ago  Dr.  Allport  made  a  statement  to  me  which  I  remem- 
ber: "Any  man  can  put  a  good  filling  in  a  crow^n  cavity."  I 
said  to  myself,  if  that  is  so  how  is  it  that  we  find  so  many  poor 
fillings  in  crown  cavities?  And  that  remark  comes  to  me 
again  in  view  of  the  remarks  made  yesterday  and  to-day  with 
reference  to  these  old  fillings.  I  venture  to  say  that  the  majority 
of  them  are  simple  crown  fillings.  We  do  not  find  fillings  in 
cavities  of  any  such  magnitude  as  to-day  are  inserted  by  the  use 
of  cohesive  gold  foil  and  the  mallet.  vSuch  fillings  are  not  in  ex- 
istence so  far  as  my  knowledge  goes. 

There  is  a  class  of  cavities,  which  no  one  in  this  room  will 
question  can  be  filled  with  soft  foil,  by  the  use  of  the  napkin 
and  a  little  labor.  In  another  class,  until  we  got  the  rubber  dam 
we  never  accomplished  good  results  to  any  great  extent. 

Dr.  Judd:  I  feel  like  saying  a  few  words  in  relation  to  the 
various  subjects  that  have  been  brought  before  the  Association, 
and  first  in  relation  to  the  report  itself.  It  seems  to  me  that  the 
idea  contained  in  the  report,  the  real  spirit  that  actuated  the  re- 
port as  it  was  presented  has  not  yet  been  touched  upon  at  all  and 
I  propose  to  allude  to  that  in  the  first  place  for  a  single  moment. 

I  think  the  idea  that  prevails  throughout  the  report  was  that 
our  practice  as  a  general  thing  should  be  so  modified  as  to  allow 
us  to  do  operations  at  a  less  price.  I  have  some  ideas  that  are 
not  in  exact  accord  with  the  opinions  that  were  expressed  in  the 
paper,  and  I  think  that  the  condition  of  things  will  be  found,  in 
large  cities  particularly,  to  be  about  this:  there  is  a  class  of  peo- 
ple that  are  willing  and  able  to  pay  for  the  very  best  possible 
operations,  who  are  willing  to  submit  themselves  to  all  the  in- 
convience  of  such  operations  and  who  will  be  satisfied  with 
nothing  else.  Such  people  will  naturally  gather  themselves 
around  and  patronize  operators  that  do  work  according  to  their 
notions.  We  must  have  and  we  do  have  and  always  will  have 
men  of  exactly  that  kind,  who  will  spend  all  the  time  that  is 
necessary  in  doing  such  work,  and  they  will  be  surrounded  by 
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such  patients  as  those.  Then  there  are  others  who  spend  less 
time,  who  are  less  skillful  in  their  operations,  that  do  not  expend 
as  much  labor,  who  perhaps  may  use  different  methods  of  oper- 
ating for  the  purpose  of  saving  time  and  expense,  and  these  will 
be  surrounded  by  another  class  of  patients  who  will  be  exactly 
suited  and  satisfied  with  this  kind  of  work.  And  so  we  may  go 
down  until  we  come  to  the  man  that  slips  around  the  corner 
and  looks  to  see  that  no  one  observes  him  while  he  dives  into  a 
five-dollar  establishment  for  a  set  of  teeth. 

As  regards  practitioners  in  the  country,  to  a  considerable  extent 
they  must  accommodate  themselves  as  well  as  they  can  to  their 
circumstances. 

I  think  the  paper  was  a  little  too  conservative  upon  the  rubber 
dam.  You  will  see  through  the  whole  line  ot  the  report,  it  fol- 
lowed the  philosophy  of  Aristotle — it  recommended  the  mean 
between  two  extremes  as  a  general  thing.  That  is  a  very  prop- 
er wa}'  usually  to  look  at  such  questions  as  this,  no  doubt,  but  in 
the  case  of  the  rubber  dam  I  think  it  leaned  a  little  from  the  me- 
dium line,  and  did  not  take  the  mean  exactly.  I  think  we  should 
use  the  rubber  dam  in  a  good  many  more  cases  than  the  gen- 
tleman enumerated. 

I  wish  to  say  a  few  words  in  relation  to  this  Fletcher  question. 
I  think  we  have  given  an  importance  to  those  operations  that 
they  do  not  deserve.  I  have  a  pretty  clear  idea  of  the  course 
that  he  has  pursued  for  a  good  many  years  and  a  pretty  clear  idea 
of  his  standing  in  England  among  the  best  men  of  the  profession 
there.  Fletcher  is  an  exceedingly  sharp  man  who  makes  amal- 
gam and  cement  to  sell.  That  is  his  principal  business  I  think, 
and  his  next  most  important  business  is  to  advertise  these  articles 
to  the  profession,  and  in  this  very  article  in  which  he  first  brought 
out  what  he  stated  was  a  fact  in  relation  to  cohesive  gold  he 
went  on  to  state  that  Fletcher's  amalgam  was  not  liable  to  such 
objections.  I  have  consulted  some  of  the  first  men  in  Eng- 
land upon  this  very  point,  in  relation  to  his  standing  there  as  a 
dentist  and  an  honorable  man  and  an  operator,  and  they  have  con- 
firmed me  in  the  views  that  I  had  formed  before. 

The  recommendation  of  tin  in  large  cavities  I  am  not  quite 
ready  to  endorse.  It  strikes  me  that  this  thing  of  using  tin  in- 
stead of  gold  amounts  to  just  this,  that  we  save  in  some  large 
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cavities  a  very  small  amount  of  gold.  The  gold  that  it  takes  to 
fill  a  cavity,  as  a  general  thing  don't  amount  to  much.  I  do  not 
pay  any  attention  to  how  much  gold  I  put  into  a  cavity;  I  am 
not  selling  gold  for  a  living.  I  charge  for  my  time  and  my  skill, 
and  I  intend  to  charge  for  the  little  knowledge  I  have  acquired 
by  experience  and  by  observation,  but  beyond  that  I  do  not  pro- 
pose to  charge.  It  seems  to  me  as  if  the  consideration  was  too 
small  to  warrant  our  discussion.  I  have  no  question  but  what  soft 
gold  works  as  easily  as  tin  and  we  can  make  a  filling  of  it  as 
readily  and  with  just  the  same  labor  and  time  as  with  tin. 

A  great  deal  has  been  said  in  the  last  ten  or  fifteen  years  as  to 
cutting  out  all  of  the  fissures  in  filling  teeth.  I  am  prettv  cer- 
tain that  some  person  will  misunderstand  me  before  I  get  through. 
I  have  spoken  upon  this  subject  before,  and  attempted  to  speak 
as  plainly  as  it  is  possible  for  me  to  speak,  and  I  have  ahnost  al- 
ways been  misunderstood.  I  commence  with  asserting  that  in 
the  majority  of  cases  teeth  are  not  cut  out  enough,  but  I  want  to 
call  attention  to  one  thing,  and  that  is  that  these  fissures  are  not 
necessarily  the  places  in  which  decay  commences,  that  is  to  say 
there  may  be  fissures  in  which  decay  never  commences.  These 
fissures  are  natural  fissures  in  the  teeth.  If  we  say  we  must  at 
all  times  cut  out  all  fissures  we  shall  have  an  enormous  amount 
of  work  to  do  every  time  we  place  a  filling  in  the  crown  cavity 
of  a  molar;  but  the  distinction  I  wish  to  be  made,  is  that  I  re- 
commend the  cutting  out  of  all  fissures,  so  far  as  there  is  any  in- 
dication of  decay,  and  beyond  that  I  am  unwilling  to  go. 

I  believe  in  filling  the  canals  of  teeth  with  gold,  I  do  not  be- 
lieve in  filling  them  with  cotton,  and  of  one  thing  I  am  abso- 
lutely sure  that  there  is  no  better  material  than  gold  to  fill  the 
fangs  of  a  tooth  with;  and  I  have  been  somewhat  gratified  that 
during  this  discussion  I  have  seen  no  man  here  yet  that  arose 
and  advocated  the  filling  of  teeth  or  the  filling  of  the  fangs,  or 
root  canals  with  cotton.  I  consider  that  a  mark  of  progress. 
But  as  to  the  possibility  of  filling  the  canals  with  gold  to  the 
apex  I  have  my  doubts,  or  rather  have  not  any  doubt  about  it, 
for  I  am  perfectly  satisfied  that  it  cannot  always  be  done. 

I  have  been  employed  in  the  last  three  years  a  considerable 
part  of  my  leisure  time  in  examining  and  writing  up,  as  far  as  I 
was  capable,  a  description  of  the  canals  of  teeth  and  the  fissures 
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of  teeth;  and  in  doing  that,  it  has  been  necessary  for  me  to 
examine  a  great  many  specimens,  and  I  am  absolutely  certain 
that  in  a  great  many  instances  certain  fangs  of  teeth  cannot  be 
filled  to  the  apex,  in  fact  no  instrument  in  any  way  or  shape  or 
manner  can  be  carried  through  to  the  apex. 

Dr.  Wetherbee:  I  did  not  say  in  my  remarks,  or  if  I  did  I 
did  not  intend  to,  that  all  pulp  canals  could  be  filled  to  the  apex. 
I  said  where  you  could  fill  with  oxychloride  or  cotton  or  Hill's 
stopping,  I  would  fill  with  gold. 

Dr.  Judd:    I  am  very  glad  that  was  the  statement. 

Dr.  Shepard:  This  discussion  has  proceeded  with  quite  as 
much  interest  as  I  had  any  expectation  of  calling  out  by  my 
report. 

There  have  been  a  good  many  unintentional  misunderstand- 
ings and  misrepresentations  of  the  spirit  of  the  paper,  but  on  the 
whole  I  am  thoroughly  satisfied  that  the  stimulus  thus  given  has 
called  out  so  full  an  expression  of  the  views  of  so  many  members. 
The  truth  is  that  the  great  majority  of  people  are  poor  or  in  mod- 
erate circumstances  and  nearly  all  are  sufferers.  The  great  ma- 
jority of  the  dentists  of  this  country  must  be  dentists  to  these 
poor  suflferers  if  their  teeth  have  any  care  at  all.  A  few  are 
happy  in  ministering  to  the  rich  and  can  charge  for  time  and 
skill,  as  the  last  gentleman  said.  It  makes  little  diflference  to 
him  or  to  many  of  us  whether  gold,  tin  or  other  material  is  used, 
the  cost  of  the  material  is  comparatively  nothing;  but  the  good 
dentist  to  the  poor  cannot  put  into  a  tooth  gold  which  costs  two, 
three  or  five  dollars,  and  get  back  his  money  together  with  a  fair 
remuneration  for  the  long  time  it  takes.  The  sufferers  through- 
out our  land  must  be  attended  toby  some  means.  The  dentist  to 
the  poor,  who  faithfully  operates  for  one  dollar  an  hour  is  just  as 
respectable,  just  as  much  a  benefactor  of  the  race  as  he  who  gets 
ten  dollars  an  hour  for  his  services.  A  false  standard  of  estima- 
ting a  man's  prominence  by  the  extent  of  his  fees,  has  obtained 
to  too  great  an  extent.  I  think  it  is  high  time  that  this  Associa- 
tian  as  a  representative  body  should  make  prominent  the  idea 
that  it  is  not  high  fees,  nor  the  fact  that  a  man  ministers  to  the 
rich  that  makes  him  to  be  respected  by  the  profession  and  the 
public,  but  that  he  adapts  means  to  the  end,  so  as  to  do  the  most 
good  to  the  people  to  whom  he  ministers,  whether  rich  or  poor. 
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As  a  natural  result  of  this  false  standard,  it  is  almost  impossible 
in  college  instruction  to  get  the  student  to  care  anything  about 
learning  how  to  use  non-cohesive  gold,  or  operate  without  putting 
on  the  rubber  dam,  or  in  a  word,  to  learn  how  to  save  teeth  with 
the  least  expenditure.  A  sadder  result  is  seen  in  the  terrible 
slaughter  of  the  innocents,  to  make  room  for  cheap  artificial 
dentures,  especially  by  country  practitioners,  who  are  and  ever 
will  be  the  majority  of  the  profession. 

I  have  practiced  a  good  many  years  in  the  country  and  know 
how  it  is,  for  which  experience  I  am  thankful,  and  from  which 
perhaps  mainly  springs  the  argument  I  have  made  for  the  re- 
spectability of  cheap  dentists  and  good,  cheap  dentistry. 

I  have  no  reply  to  make  to  those  gentlemen  who  in  criticising 
the  report,  have  found  fault  with  it  for  not  doing  wdiat  they 
have  taken  your  time  to  do,  namely,  entering  into  a  minute  de- 
scription of  how  to  do  this,  that  or  the  other  operation. 

Dr.  McQuiLLEN :  The  fees  of  a  dentist  do  not  give  him  rep- 
utation and  position;  it  is  the  character  of  his  operations.  There 
is  danger  of  cheap  operations  for  the  poor  being  misapprehended. 
Some  of  the  best  operators  in  the  cities  are  supplied  from  the 
country.  The  talent  of  the  village  seeks  the  city,  to  enjoy  the 
fruits  of  a  reputation  made  by  performing  good  operations  for  a 
small  compensation.  The  best  work  should  be  done  under  all 
circumstances.  I  am  opposed  to  the  practice  of  filling  roots 
with  cotton. 

With  respect  to  fissures  in  the  enamel,  the  finest  probes  should 
be  used  in  making  an  examination  of  the  teeth,  and  where  such 
an  instrument  catches,  the  place  should  be  cut  into  and  filled. 
These  fissures,  microscopical  in  size,  often  lead  to  dentine  in 
which  the  interglobular  spaces  are  abundant,  or  otherwise  defec- 
tive in  structure,  and  sometimes  they  open  into  cavities  in  which 
caries  has  accomplished  its  work  of  destruction  without  present- 
ing any  external  evidence  of  the  fact. 

Dr.  Allport:  I  did  not  have  the  pleasure  of  listening  to  the 
report  of  Prof.  Shepard,  but  from  the  many  compliments  paid 
it  I  conclude  that  it  was  worthy  of  its  author.  I  have  not  taken 
the  pains  to  make  notes  of  the  particular  points  upon  which  I 
wish  to  speak  and  there  are  so  many  things  that  could  be  said  in 
connection  with  this  subject  that  I  hardly  know  what  to  say. 
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I  wish  first  to  notice  the  remarks  made  in  regard  to  the  ex- 
periments of  Mr.  Fletcher,  of  England.  Mr.  Fletcher,  it  seems 
wished  to  demonstrate  that  cohesive  gold  could  not  be  so  accu- 
rately packed  against  the  walls  of  a  cavity,  as  to  exclude  mois- 
ture. To  do  this,  he  filled  the  cavity  in  a  glass  tube  with  cohe- 
sive gold  and  then  immersed  the  tube  in  ink  and  it  was  found  that 
the  ink  was  secreted,  or  found  its  way  between  the  inside  of  the 
tube  and  the  filling — while  a  filling  put  in  from  non-cohesive  foil 
did  not  admit  of  the  passage  of  the  fluid  around  it.  From  this 
experiment  Mr.  Fletcher  concludes  that  perfect-fitting  fillings 
cannot  be  put  in  with  cohesive  foil  and  that  it  is  therefore  unfit 
for  use.  Whether  Mr.  Fletcher  has  sufticient  skill  in  operating 
to  make  his  experiments  reliable  in  such  matters  or  not,  I  am 
not  informed,  only  so  far  as  what  I  have  heard  here  to-day  and 
by  his  own  showing  from  the  experiment  he  has  given  us. 
That  some  of  our  most  careful  and  skillful  operators  can,  under 
favorable  circumstances,  pack  cohesive  foil  sufficiently  well 
against  the  walls  of  a  cavity  to  make  good  operations,  no  one 
who  has  seen  their  operations  can  doubt.  But  because,  with 
great  care  and  skill,  good  fillings  can  be  put  in  with  a  material 
difficult  to  manipulate,  is  no  reason  why  it  should  be  recommend- 
ed for  general  use.  The  question  to  be  determined  in  adopting 
or  recommending  a  particular  preparation  of  gold  for  filling 
teeth  with,  is  not  whether  Dr.  Atkinson,  Dr.  Gushing,  or  our 
late  friend  Dr.  Varney  have  been  able  to  put  in  good  fillings 
with  it,  but  what  kind  of  gold  can  with  the  greatest  ease  be  ac- 
curately adapted  to  the  walls  of  a  cavity  and  the  greatest  number 
of  teeth  saved  with  it,  by  the  average  skill  of  the  profession  ? 
The  gold  that  should  be  recommended  for  general  use,  is  that 
which  the  average  operator  can  accomplish  the  best  results  with, 
can  save  the  greatest  number  of  teeth  with.  Many  operators 
seem  to  think  that  in  order  to  make  a  good  filling,  the  gold  must 
be  cohesive,  so  that  it  will  weld  into  a  solid  mass.  Now,  this 
quality  in  gold  is  only  necessary  when  it  is  desired  to  build  up 
and  restore  the  shape  of  a  tooth,  and  it  is  a  very  different  opera- 
tion from  that  of  filling  a  cavity  in  a  tooth,  and  necessitates  the 
use  of  a  different  kind  of  gold  from  that  which  can  be  most 
easily  adapted  to  the  walls  of  a  cavity  and  best  excludes  moisture 

and  saves  a  tooth  from  decay.    I  do  not  advocate  soft  fillings 
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still  it  is  not  necessary  that  gold  should  be  welded  into  a  solid 
mass  in  order  to  make  good  fillings — fillings  that  save  teeth.  If 
any  one  doubts  this,  let  them  examine  some  of  the  old  fillings  of 
Harris,  Maynard,  Badger  and  Rich,  or  of  our  other  old  and 
good  operators.  We  frequently  find  some  of  their  old  fillings 
so  soft  that  an  instrument  can  be  stuck  through  them  anywhere 
and  still  they  are  preserving  the  teeth,  although  they  hjive  been 
there  fifteen  or  twenty  years.  And  why  is  this  so?  Simply  be- 
cause they  used  soft,  or  non-cohesive  foil,  which  was  readily 
adapted  to  the  walls  of  the  cavity.  But  examine  a  large  major- 
it}'  of  the  fillings  put  in  with  heavy  or  highly  cohesive  foil,  by 
good  operators  of  to-day  and  what  will  you  find?  They  will  be 
as  hard  as  bullets  and  highly  polished,  but  nearly  worthless  so 
far  as  saving  the  teeth  is  concerned,  simply  because  the- gold  is 
not  acurately  packed  against  the  walls  of  the  cavity,  a  thing  difii- 
cult  to  be  done  with  highly  cohesive  foil.  There  are  cases  where 
it  is  almost  impossible  to  get  along  without  cohesive  foil  and 
make  satisfactory  operations.  And  it  often  happens  that  both 
kinds  of  foil  should  be  used  in  the  same  cavity,  but  at  all  times, 
vhen  it  is  possible,  soft  gold  should  be  packed  against  the  walls 
of  the  cavity  and  the  result  will  be,  fillings  that  the  teeth  will 
not  discolor  or  decay  around.  It  is  \cry  difficult  for  ordinary 
operators  to  pack  highlv  cohesive  foil  against  the  walls  of  a  cav- 
ity. It  is  exceedingly  deceptive.  They  make  retaining  pits 
where  they  fasten  the  gold  and  because  it  does  not  tilt  or  rock  in 
the  cavity  while  being  finished,  they  think  they  have  good  fil- 
lin""s.  These  fillino"s  are  finished  and  look  finely,  but  wait  three, 
five  or  ten  months  and  in  a  large  majoritv  of  cases,  where  these 
fillings  have  been  put  in  by  ordinary  operators,  the  teeth  will  be 
found  discolored  or  decaying  around  the  fillings;  so  I  say  that 
while  our  best  operators  may  put  in  good  fillings  with  highly 
cohesive  foil,  it  should  not  be  recommended,  or  adopted  for  gen- 
eral use  by  the  average  operator.  It  has  been  said  that  by  the 
use  of  highly  cohesive  foil,  with  mallet  pressure,  teeth  with  frail 
walls  are  less  apt  to  be  fractured  while  being  filled  than  by  the 
use  of  non-cohesive  foil,  with  hand  pressure.  That  harder  fil- 
lings may  be  put  into  this  class  of  teeth  with  cohesive  gold  in 
this  way,  than  with  non-cohesive  foil,  I  have  not  a  doubt.  The 
reason  is  this:  the  more  cohesi\'e  foil  is,  the  more  it  contracts,  or 
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rolls  up  under  pressure  and  draws  from  the  walls  of  the  cavity 
while  being  packed.  The  result  is  a  hard  filling,  but  one  that 
does  not  fit  or  press  against  the  walls  of  the  cavity.  As  the  gold 
does  not  fit  tightly  to  the  walls  there  can  be  no  pressure  against 
them,  hence  the  enamel  is  not  apt  to  be  fractured,  but  in  such 
cases  moisture  is  sure  to  penetrate  around  the  filling  and  the 
tooth  discolor  and  decay;  a  result  so  frequently  seen  in  this 
class  of  cases  at  the  present  day. 

One  word  in  regard  to  fissures.  Dr.  Judd  says,  that  in  cases 
where  decay  does  not  actually  exist,  it  is  not  necessary  to  drill 
them  out.  Dr.  McQuillen  contends  that  in  all  cases,  where  an 
instrument  will  catch  in  them,  they  should  be  drilled  out.  As 
Dr.  Judd  says,  fissures  in  teeth  are  natural,  and  they  may  some- 
times be  deep  with  no  presence  of  decay.  Any  one  accustomed 
to  the  use  of  the  microscope  and  to  examining  these  cases  will 
tell  you  that  these  fissures  will  frequently  be  so  deep  as  to  allow^ 
an  instrument  to  catch  in  them  and  still  there  will  be  no  decay. 
As  a  rule,  it  is  well  to  let  well  enough  alone,  but  if  there  is  an 
absolute  decay  and  deep  fissures  running  out  from  it,  and  the 
walls  are  soft  and  frail,  in  such  cases  it  is  well  to  drill  out  the 
fissure,  whether  they  are  decayed  or  not  and  fill  all  as  one 
cavity. 

Dr.  Palmer:  Between  all  metals  that  we  insert,  and  the 
teeth  there  is  chemical  or  galvanic  action.  Some  will  take  issue 
with  me  when  I  say  there  is  chemical  action  between  gold  and 
tooth  bone.  You  have  a  right  to  do  so  unless  you  have  investi- 
gated and  been  convinced  to  the  contrary.  I  speak  of  chemical 
and  galvanic  action  in  terms  synonomous.  I  care  not  which  you 
use.  I  have  no  authority  for  it  from  the  text  books  that  I  am 
aware  of,  but  wherever  we  find  chemical  action  we  have  gal- 
vanic action.  If  chemical  action  precedes  it,  galvanic  action  is 
on  the  wings  of  lightning  and  it  will  not  take  a  long  time  to  be 
present.  You  who  understand  the  formation  of  a  battery  know 
that  it  is  necessary  to  have  two  perfect  conductors  and  one  im- 
perfect conductor,  or  two  imperfect  conductors  and  one  perfect 
conductor.  These  shall,  all  of  them  be  more  or  less  conductors 
of  electricity,  or  one  of  them  shall  be  a  fluid.  Constructing  the 
ordinary  galvanic  battery  call  the  copper  negative  and  the  zinc 
positive.    The  acid  is  thrown  uj^on  the  zinc,  which  is  consumed 
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— that  is  the  positive.  It  has  been  generally  regarded  that  bone 
was  not  in  general  a  conductor  of  electriticy,  consequently  no 
action  existed  between  the  acid  and  the  tooth  bone,  but  through 
that  instrument  which  follows  immediately  after  the  microscope 
and  which  is  the  instrument  which  is  to  reveal  to  us  the  greatest 
discoveries  in  our  science,  next  to  the  microscope,  the  galvanom- 
eter, it  has  been  found  to  be  otherwise.  I  made  the  test  by  tak- 
ing a  tooth  and  pulverizing  it  in  order  to  increase  the  surface,  and 
put  it  with  gold  in  diluted  acid.  We  are  enabled  by  this  means 
to  measure  our  chemical  action  in  a  very  few  minutes,  and  de- 
termine which  element  is  being  consumed. 

It  has  been  stated  that  gold  is  a  pure  metal.  So  much  the 
worse  for  the  opposing  element.  We  have  the  gold  in  the  tooth 
which  is  the  negative  element.  We  have  the  saliva,  the  acids, 
or  whatever  may  be  present  in  the  mouth,  and  we  have  the  alka- 
line portions  which  are  the  positive  element.  We  take  tin  for  in- 
stance, and  place  it  in  opposition  with  the  gold  with  strong  acid 
and  the  effect  will  be  to  throw  the  tooth  bone  into  the  positive 
relation.  Consequently  we  take  any  strong  acids  and  the  tooth 
bone  would  be  consumed,  but  simply  take  and  change  it  to  an 
alkaline  solution  in  the  place  of  acids  and  we  reverse  the  order. 
We  have  now  thrown  tin  into  the  positive  condition  while  tooth 
bone  is  restored  or  thrown  into  the  negative  condition.  Any 
one  who  understands  the  laws  of  galvanism  knows  that  by  the 
presence  of  any  substance  in  the  tooth  which  is  positive  to  the 
tooth,  action  must  come  upon  that,  and  it  will  tend  to  preserve,  if 
not  preserve  the  properties  of  the  other  element  in  the  battery; 
and  it  is  as  clear  to  my  mind  as  anything  can  be,  that  the  tin  filling 
in  a  loose  porous  condition  preserves  the  teeth  because  the  tin 
itself  is  being  consumed,  and  the  tooth  bone  around  it  is  rendered 
negative. 

That  answers  the  question  to  my  mind  perfectly  clearly,  that 
we  have  been  puzzled  with,  regarding  the  antiseptic  or  the  pecu- 
liar properties  in  tin  filling  to  preserve  a  tooth.  Understand  I  am 
not  speaking  to  advocate  or  advertise  the  use  of  tin,  but  I  must 
say  that  I  prefer  to  fill  with  it  in  the  six  year  molars,  and  for  child- 
ren for  that  reason  not  on  account  of  expense. 

Dr.  Walker:  Our  friend  from  Boston  maintained  that  be- 
cause gold  was  the  best  material  in  certain  cases  it  was  the 
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best  in  all  cases  including  root  canals.  On  this  point  only  I  wish 
to  take  issue  with  him.  I  believe  it  will  be  generally  conceded 
by  all  close  observers  outside  of  Boston,  that  to  remove  all  the 
material  from  the  pulp  cavities  of  very  many  root  canals  is  out  of 
the  question.  I  hold  that  the  properties  requisite  in  a  material  to 
make  a  good  root  filling  are  quite  different  from  the  qualities  re- 
quisite in  a  material  to  make  a  good  crown  filling.  In  the  crown 
filling  we  want  just  such  a  material  as  gold,  the  only  thing  that 
will  answer  the  purpose,  but  in  a  root  filling  it  is  not  necessary 
that  we  should  have  a  material  that  will  resist  magnetism  or 
chemical  action.  We  want  something  that  will  occupy  the  space 
thoroughly  and  that  has  an  antiseptic  property  also.  I  hold 
while  it  is  impossible  in  a  large  number  of  cases  to  make  a  per- 
fect gold  filling  in  the  roots,  on  account  of  the  peculiar  fissures, 
on  the  other  hand  it  can  be  done  with  a  preparation  of  Guillois' 
cement.  I  take  several  broaches  well  softened,  of  different  sizes, 
wrapping  a  little  cotton  upon  them  and  with  these  the  cement 
can  be  pushed  into  every  portion  of  the  cavity.  In  that  way  I 
maintain  that  a  perfect  root  filling  can  be  made  with  a  material 
that  answers  all  the  requisites. 

Dr.  Knapp:  I  desire  to  offer  a  few  remarks  relative  to  one 
part  of  operative  dentistr}^,  which  was  omitted  in  the  report.  I 
refer  to  cases  of  hemorrhage  that  occur  after  the  extraction  of 
teeth ;  it  is  well  that  that  part  of  operative  dentistry  should  re- 
ceive from  us  a  good  share  of  attention.  It  seems  that  fiiilures 
are  often  made  to  arrest  hemorrhage  which  occurs  after  extrac- 
tion. Most  cases  that  occur,  those  that  are  not  very  obstinate, 
can  easily  be  stopped  by  a  wedge  of  cotton  held  in  the  jaws 
pressed  down  upon  it  in  such  a  way  as  to  produce  a  fair  amount 
of  pressure.  When  this  fails  I  want  to  state  a  very  easy  and 
simple  method  of  overcoming  the  most  obstinate  case  of  hem- 
orrhage that  can  arise  after  the  extraction  of  a  tooth.  Know- 
ing as  you  do  the  shape  of  the  root  of  the  tooth  that  has  been 
extracted,  make  an  imitation  of  that  root  in  wood,  whittling  out 
with  your  knife  a  piece  that  will  exactly  fit  the  socket  from 
which  the  root  was  extracted.  Then  it  can  be  cut  ofi'  so  that  it 
will  project  a  little  after  it  has  been  inserted,  the  more  easily  to 
effect  its  removal  when  desired.  After  having  fitted  this  to  the 
socket  ridding  the  socket  of  the  old  clotted  blood  that  had  accu- 
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mulated  therein,  it  will  be  easy  to  cut  a  few  little  creases  around 
the  apex  of  this  wooden  root  and  into  those  creases  can  easily  be 
twisted  a  few  fibres  of  cotton.  After  that  has  been  done  it  is  an 
easy  matter  to  saturate  the  apex  of  the  wooden  root  and  charge 
also  the  fibres  of  cotton  twisted  around  it  with  a  moderate  quan- 
tity of  the  French  preparation  of  perchloride  of  iron.  Being 
thus  charged,  the  wooden  root  is  then  to  be  inserted  in  the  socket 
or  alveolus  whence  the  bleeding  proceeds.  Any  one  can  easily 
arrest  the  most  obstinate  case  of  hemorrhage  in  this  manner. 

Dr.  Atkinson:  I  think  I  can  show  you  a  much  easier,  cer- 
tainly a  more  rapid  way,  taking  exception  somewhat  to  the  gen- 
tleman's statement  of  facts.  He  instanced  a  case  of  hemorrhagic 
diathesis  and  then  produced  a  case  to  treat  that  was  entirely  dif- 
ferent from  that.  The  bleeding  that  occurs  from  the  end  of  the 
socket  whence  the  root  is  removed,  is  not  such  a  case,  it  is  not 
hemorrhagic  diathesis.  Why  does  the  socket  continue  to  bleed  ? 
Simply  because  the  artery  that  enters  the  hole  in  the  end  of  the 
root  is  broken  off',  leaving  its  attachment  on  all  sides  of  the 
socket  so  that  it  is  open.  That  is  the  reason  why  it  continues  to 
bleed.  Hemorrhagic  diathesis  involves  the  capillaries  and  the 
gums,  and  I  won't  go  into  that  just  now,  because  that  don't  come 
quite  to  the  point.  You  need  not  be  so  extra  careful  about 
whittling  your  sticks,  but  take  a  burr  that  will  be  sure  to  be 
large  enough  to  embrace  the  entire  end  of  that  socket,  and  put 
it  down  and  give  it  one  turn  through  the  clotted  blood,  and  kiss 
your  patient  good  bye! 

Dr.  Knapp:  You  don't  dispute  that  my  method  would  be 
eflfectual. 

Dr.  Atkinson  :  I  do  dispute  that  it  is  as  well  to  go  to  New 
York  bv  an  ox-team,  as  to  go  in  a  car  that  is  already  prepared  to 
go. 

Criticism  is  a  two  edged  sword,  ''  cuts  both  ways  and  the  crit- 
iciser  may  be  criticised  by  what  he  says  just  as  legitimately  if  he 
is  in  the  presence  of  good  men,  as  the  individual  whom  he  hopes 
to  criticise.  Criticism  is  used  in  the  commom  acceptation  of  the 
term  simply  as  fault  finding.  '  That  is  not  legitimate  criticism  at 
all.  Legitimate  criticism  means  to  put  things  to  a  test  and  have 
the  truth  appear.  If  we  could  rise  above  the  little  bickerings, 
the  diflferences  of  opinion  in  details,  and  grasp  the  general  princi- 
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pies  that  ought  to  be  promiilged  and  estabhshed  in  this  body,  we 
would  be  able  to  exercise  that  kind  of  fairness  that  would  enable 
us  always  to  properly  appreciate  what  each  individual  says. 

The  spirit  of  the  report  on  operative  dentistr}-  I  admire  very 
much,  and  have  very  little  criticism  to  make,  certainly  no  fault 
to  find  with  the  manner  of  its  presentment,  and  the  only  sugges- 
tion that  I  would  have  to  make  to  chairmen  of  committees  mak- 
ing reports  is  to  give  less  of  individual  opinion  and  more  of  the 
statement  of  proved  principles.  Into  this  discussion  has  entered 
a  great  deal  more  of  the  mechanism  of  filling  teeth  and  very 
little  of  an  understanding  of  the  principles  by  which  mechanism 
alone  can  be  properly  brought  to  bear. 

I  venture  that  I  shall  not  be  opposed  by  any  intelligent  opera- 
tor when  I  say  at  the  cervical  walls  of  the  cavities  an  immense 
preponderance  of  failures  take  place.  Then  where  do  we  need 
to  be  most  careful,  and  what  constitutes  the  greatest  care  ?  Keep- 
ing the  locality  in  such  condition  as  to  enable  us  to  see,  so  that 
we  can  tell  when  we  have  got  on  a  sound  basis.  That  may  be 
done  by  wedging  or  by  the  rubber  dam.  How  anybody  can 
fill  under  the  gum  satisfactorily  without  the  dam  I  am  at  a  loss 
to  see.  I  used  to  dress  over  night  all  such  cavities  with  cotton 
saturated  with  creosote,  so  as  to  kill  the  gum  back  far  enough  to 
get  it  beyond  the  margin  of  the  cavity.  With  the  rubber  dam 
all  that  is  necessary  is  to  cut  away  the  excess  of  gum  and  drill  u 
hole  into  the  root  of  the  tooth  sufficiently  large  to  allow  a  screw 
to  be  put  in  and  then  put  on  your  rubber  dam,  hook  it  over  that 
screw  and  when  you  have  finished  your  work  finish  off  the 
screw,  with  the  rest  of  the  filling. 

Some  advocate  heavy  foil,  some  light  foil,  some  non-cohesive 
foil.  Do  good  work  by  whatever  means  pleases  you,  but  by  all 
means  do  good  work.  I  have  not  backsliden  any  further  than  it 
is  backsliding  to  go  to  30  since  the  introduction  of  heavy  gold, 
and  I  don't  see  any  necessity  for  it.  I  have  seen  from  the  hand 
of  the  best  operators  failures  because  of  the  want  of  appropriate 
packing.  One  other  failure  that  holds  in  our  highest  Israel  is 
made,  even  among  our  best  dentists.  We  have  but  a  very  sparse 
thinned  out  minority  that  will  obey  the  law  of  contour,  that  will 
take  the  shape  of  the  tooth  and  restore  it  to  the  form  it  was  before 
it  was  decayed,  and  until  they  do  that  it  will  not  be  perfect  dentist- 
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ry,  in  my  opinion.  Until  we  so  build  out  the  gold  as  to  bring  the 
contour  of  the  filling  to  impinge  upon  another  approximal  filling, 
or  the  face  of  the  sound  tooth  so  that  vou  can  bite  even  touofh 
buffalo  beef  through  every  time,  you  will  fail  to  accomplish  the 
highest  good,  and  you  will  fail  to  have  met  the  requirements  of 
the  case.  The  human  teeth  stand  in  the  jaw  in  a  relation  analo- 
gous to  the  staves  of  a  barrel,  and  you  cannot  afford  to  lose  the 
first  one  of  them.  You  can  hardly  afford  to  lose  the  wisdom 
teeth.  They  are  proper  abutments;  and  it  is  this  breaking  of 
the  arch  that  lays  the  foundation  of  the  mischief,  almost  invar- 
iably. 

I  don't  think  there  is  any  difference  of  opinion  in  the  whole 
house,  if  we  get  at  the  opinion  of  men,  with  regard  to  the  report 
made  by  Dr.  Shepard.  He  said  good  cheap  dentistry.  What  is 
cheapness?  It  is  that  which  gives  the  greatest  amount  of  service 
for  the  least  amount  of  expenditure.  Cheapness  don't  mean  low 
pricedness  bv  any  means,  for  shoddy  don't  begin  to  be  as  cheap 
as  the  finest  kind  pf  well  prepared  material,  and  more  especially 
so  with  regard  to  the  tissues  of  our  bodies.  We  must  remit  all 
these  questions  that  are  mere  questions  of  price  to  the  individuals 
themselves  to  settle,  and  I  have  yet  to  see  the  first  man  that  does 
not  ask  enough  for  what  he  does. 

Dr.  Webb:  Instruments  of  almost  every  conceivable  form 
with  the  smooth,  plane,  or  convex  point  along  through  \'arious 
grades  of  serrations,  the  broken  point,  the  alloyed  gold  point — 
all  have  been  used  and  eulogized.  The  cohesive  property  of 
gold  was  recognized,  and  then  Dr.  Atkinson  introduced  the  mal- 
let as  a  valuable  aid  in  the  impaction  of  the  precious  metal, 
and  both  were  adopted. 

To-day  the  cohesiveness  of  absolutely  pure  gold  is  deemed 
quite  sufficient  for  all  purposes  as  a  filling,  except  that  it  is  best 
to  pass  it  through  the  flame  of  alcohol  when  the  operation  is  to 
be  carried  to  a  restoration  of  contour. 

To-day  also  we  have  electricity  applied  as  a  force  for  the  im- 
paction of  gold,  and  those  who  have  used  that  representation  of 
true  genius,  the  improved  electro-magnetic  mallet,  cannot  but 
feel  thankful  to  the  inventor  for  it.  The  lightning-like  blows 
impact  the  gold  to  a  greater  degree  of  soliditv  than  has  other- 
wise ever  been  accomplished. 
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Dr.  Taft:  The  preservation  of  the  exposed,  pulps  of  teeth 
is  a  very  important  matter,  one  of  the  most  dehcate  and  difficult 
things  with  which  dentists  have  to  deal.  It  is  a  \'ery  important 
matter  to  conserve  the  life  of  tne  teeth  and  I  am  sad  when  I 
hear  men  continually  talking  about  destroying  pulps,  poisoning 
them  to  death  and  sacrificing  them,  taking  them  away.  That 
seems  to  be  their  whole  thought  and  their  whole  inclination 
in  this  particular,  to  poison  pulps  and  extract  them  and  des- 
troy them  by  any  and  all  means  possible.  The  pulp  of  the 
tooth  is  second  only,  if  it  may  even  be  regarded  second,  to  the 
presence  of  the  tooth  itself,  because  the  value  and  usefulness  of 
the  tooth  and  the  comfort  that  a  person  may  have  with  it  is  de- 
pendant largely  upon  the  presence  of  this  body  or  tissue  in  the 
tooth.  There  are  a  great  many  persons  with  whom  the  de- 
struction of  the  pulp  is  equivalent  to  the  destruction  of  the  tooth. 
There  are  many  others  \\  ith  whom  the  removal  of  the  pulp, 
under  favorable  circumstances  and  proper  management  does  not 
immediately  endanger  the  loss  of  the  tooth.  But  even  under  the 
most  favorable  circumstances  the  loss  of  the  pulp  in  a  very  little 
time  insures  the  loss  or  the  detriment  of  the  tooth  itself.  A  pro- 
cess of  deterioration  begins  the  moment  the  pulp  is  destroyed. 
Its  course  is  directly  onward,  sooner  or  later  to  the  ultimate  de- 
struction of  the  tooth.  That  ought  to  be  engraven  with  a  pen  of 
iron  upon  the  mind  of  every  dentist,  and  whenever  he  destroys  the 
pulp  of  a  tooth  that  fact  ought  to  stare  him  in  the  face  and  deter  him 
from  ever  doing  it  again.  A  great  many  say,  I  cannot  save  the 
pulp  of  a  tooth.  I  hardly  know  how  to  answer  such  an  objec- 
tion as  that.  I  know  that  men  in  the  profession  do  save  the 
pulps  of  teeth  with  great  facility  and  in  almost  all  cases.  One 
may  fail  now  and  then,  but  that  is  not  an  argument  against  the 
efTort  to  preserve  the  great  mass  of  pulps  of  teeth  as  they  are 
presented  in  practice. 

How  will  the  work  be  accomplished  ?  By  pursuing  a  rational, 
reasonable  course,  as  you  would  in  the  treatment  of  any  other 
tissue;  not  do  the  same  things  perhaps,  but  a  knowledge  of  the 
structure,  a  knowledge  of  the  conditions  through  which  it  passes, 
from  its  exposiu'e,  from  the  time  of  its  taking  on  an  abnormal 
condition  to  its  death,  will  enable  us  to  know  what  to  do,  just  as 
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well  as  the  physician,  by  his  knowledge,  will  know  what  to  do 
with  the  patient  in  the  different  stages  of  different  kinds  of  affec- 
tions. When  the  pnlp  of  a  tooth  is  exposed  there  are  of  course 
many  conditions  present.  A  tooth  may  be  exposed  by  excava- 
tion and  not  be  in  a  diseased  condition  at  all.  You  know  what  I 
mean  by  that.  The  pulp  may  be  in  a  state  of  comparative  health 
and  in  a  condition  such  as  to  enable  it  to  be  closed  up  and  it  may 
return  to  its  former  condition  and  live  and  perform  its  functions. 
When  a  pulp  is  exposed  in  this  manner,  and  in  this  condition  it 
should  be  simply  closed  up,  so  as  to  be  brought  as  nearly  to  its 
original  condition  as  possible.  Cover  it  with  some  substance  that 
will  not  be  decomposed  in  contact  with  it,  some  substance  that 
will  be  as  much  a  non-conductor  as  possible,  that  will  not  impinge 
upon  the  pulp.  Seal  it  up  in  that  way  and  then  fill  the  tooth  and 
all  will  be  well.  If  the  tooth  has  been  exposed  for  some  length 
of  time  and  has  become  inflamed  and  is  2:)ainful  and  in  an  abnor- 
mal condition,  what  particular  thing  ought  to  be  done  for  its  res- 
toration will  depend  very  much  on  the  conditions  present;  both 
systemic  and  local  conditions  must  be  recognized. 

Dr.  Rehvvinkel  says  in  his  neighborhood  there  is  so  much  ma- 
laria that  he  cannot  save  the  pulp  of  a  tooth.  He  says  they  have 
to  take  quinine  by  the  ringing  of  the  bell.  How  much  there 
may  be  in  that  I  don't  know;  but  one  thing  I  do  know,  and 
every  intelligent  dental  physician  will  bear  me  out  in  this:  sys- 
temic conditions  must  be  recognized  and  systemic  treatment  must 
be  made  to  conform  to  the  conditions  present.  It  will  be  utterly 
impossible  to  succeed  in  many  cases  without  systemic  treatment. 
Local  treatment  will  also,  in  most  cases  be  required,  and  what  is 
the  first  movement  in  local  treatment?  It  is  simply  to  clear 
away  the  debris^  to  remove  everything  that  will  serve  as  an  irri- 
tation to  the  exposed  tissue,  accumulation  of  foreign  matter 
within  the  cavity  of  decay,  dentine  or  anything  of  the  kind  that 
would  serve  to  irritate  the  pulp  of  the  tooth,  and  after  this,  some- 
thing to  correct  any  oflensive  condition  that  may  remain  in  con- 
tact with  the  pulp  should  be  applied,  oftentimes  merely  that 
which  will  disinfect,  and  many  things  will  accomplish  this.  It 
is  difficult  to  give  a  formula  for  anything  that  will  be  applicable, 
strictly  to  all  cases.    Carbolic  acid,  chloroform,  spirits  of  camphor. 
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permanganate  of  potash  and  many  other  things  may  be  enj- 
ployed.  If  the  pulp  is  inflamed,  has  taken  on  an  abnormal  or 
diseased  condition,  the  treatment  will  be  modified  by  the  stage 
in  which  it  is.  It  may  be  necessary  to  deplete.  Sometimes  that 
is  a  good  thing,  but  not  always.  Oftentimes  depletion  by  mere 
puncturing  of  the  pulp  is  the  thing  to  be  done  to  relieve  the  dis- 
tended vessels,  upon  the  same  principle  exactly  that  depletion 
would  be  performed  anywhere.  Then  stimulants  to  increase  the 
circulation  within  the  tissue  and  so  relieve  it  in  that  way.  In 
some  cases  tonics  and  astringents  may  be  applied  to  give  tone 
and  strength  to  the  vessels  within  the  tissue. 

The  object  is  simply  to  relieve  the  part  and  bring  it  to  a  state 
of  health  by  such  treatment  as  will  reduce  the  inflamed  condition 
that  it  may  be  in.  But  even  if  it  has  gone  on  to  the  stage  where 
pus  is  thrown  out,  pulps  may  then  sometimes  be  restored  to  life 
and  saved.  I  know  there  is  an  opinion  entertained  by  some  that 
so  soon  as  there  is  a  discharge  of  pus  from  the  pulp  it  is  a  gone 
case,  that  it  may  as  well  be  destroy  ed  at  once.  I  do  not  know 
what  Dr.  Rehwinkel  will  say  about  that.  I  know  that  pulps 
can  sometimes  be  brought  to  life  and  can  be  maintained  in  that 
condition  for  a  long  period  of  time,  even  if  they  have  come  to 
the  state  of  discharging  a  small  amount  of  pus  from  them. 

I  have  been  using  for  a  couple  of  years  simply  oxide  of  zinc 
with  creosote  or  carbolic  acid  to  apply  over  the  pulp,  because  it 
will  occupy  all  the  space,  will  not  make  pressure  upon  the  pulp, 
will  cover  it  up  completely  and  will  not  be  offensive  to  it. 
When  I  can  have  the  entire  treatment  of  a  case,  especiallv  if  it 
has  been  one  that  has  recieved  some  treatment,  I  prefer  to  let  it 
remain  a  time  before  filling  it  with  gold.  Within  the  past  two 
or  three  months  I  have  been  using  lacto-phosphate  of  lime,  or 
lactic  acid  and  phosphate  of  lime.  I  use  the  lactic  acid  and  phos- 
phate of  lime  because  I  can  keep  them  without  deterioration. 
The  method  I  have  been  pursuing  is  to  have  the  lactic  acid  and 
phosphate  of  lime  separate,  and  when  a  pulp  is  brought  to  a  con- 
dition to  be  covered  up,  I  take  the  phosphate  of  lime  and  lactic 
acid  and  make  a  paste  of  them,  and  place  it  on  the  pulp  in  the 
manner  I  described  with  the  carbolic  acid  and  oxide  of  zinc. 

Dr.  Thomas:    I  quite  agree  with  Prof.  Taft  when  he  says 
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that  we  should  endeavor  to  save  every  pulp  that  comes  under 
our  observation,  whether  it  has  been  exposed  by  accident  in  ex- 
cavation, or  by  the  action  of  caries,  and  I  am  of  the  opinion  that 
everv  one  in  this  house  is  well  settled  as  to  the  propriety  of  this 
practice.  But  there  is  another  class  of  cases  that  has  not  been 
touched  upon,  that  is  teeth  that  remain  in  the  mouth  after  the 
pulp  has  been  devitalized.  Such  cases  have  given  me  a  great  deal 
of  trouble,  and  they  are  constantly  giving  young  practitioners 
t  rouble. 

I  formerly  treated  such  teeth  through  the  canal,  by  enlarging 
the  opening,  and  was  almost  invariably  troubled  to  complete  the 
operation  within  a  period  of  perhaps  a  month.  Within  the  last 
two  years  I  have  followed  a  practice  which  had  been  recom- 
mended to  me,  viz :  cleansing  and  filling  the  root  at  once,  and 
then  making  an  opening  through  the  gum,  down  to  the  apex  of 
the  root,  not  with  an  excavator  or  a  pointed  instrument,  but  tak- 
ing a  lance  and  opening  it  freely,  and  then  trepanning  the  bone; 
then  I  apply  the  remedy. 

Of  course  judgment  must  be  used.  It  depends  on  the  nature 
of  the  case  how  much  must  he  excavated,  but  I  believe  in  cases 
of  that  kind  all  that  is  required  will  be  one  application. 

Dr.  Reiiwixkel:  I  am  as  anxious  as  anybody  in  the  house 
to  save  a  pulp.  I  would  avoid  however  going  to  the  extreme  in 
that  direction,  as  I  am  careful  to  avoid  extremes  in  other  direc- 
tions. I  have  a  great  admiration  for  jDositive  men,  because  of 
all  things  in  the  world  I  admire  a  man  who  is  where  I  know  I 
can  find  him. 

It  may  do  very  well  for  a  professor  of  a  college  who  scared v 
could  do  otherwise,  to  state  that  it  was  scarcely  possible  that  a  case 
could  arise  in  which  the  pulp  of  a  tooth  could  not  be  saved,  by 
some  means  or  other;  I,  not  having  that  responsibility  upon  my 
shoulders  am  at  liberty  to  admit  in  m^'  humble  judgment  that 
there  are  cases  where  we  serve  our  patients  better  and  where  we  do 
our  duty  more  fully  when  we  destroy  it  in  the  best  and  most 
harmless  manner  that  we  know  of.  I  have  moral  courage 
enough  to  state  here  that  I  don't  think  it  wrong,  on  the  contrary  I 
consider  it  good  practice  under  certain  circumstances  to  resort  to 
the  use  of  arsenic  for  the  purpose  of  devitalizing  the  pulp.  I 
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don't  do  it  in  all  cases,  but  when  I  make  up  my  mind  to  kill,  I 
want  to  do  it  promptly,  I  don't  want  to  do  it  by  inches  or  by  de- 
grees. I  don't  want  the  tooth  pilled  to  death,  I  don't  want  to  fill 
around  it  and  kill  it  by  degrees;  whenever  I  come  to  the  con- 
clusion to  kill  that  pulp  I  do  it  with  one  blow,  and  I  use  arsenic, 
and  I  have  vet  to  see  the  first  case  where  bad  results  could  be 
clearly  and  unmistakably  traced  to  the  effects  of  arsenic. 

Nine-tenths  of  all  the  pulps  are  doctored  to  death.  The  sim- 
pler the  treatment  the  better  it  is,  and  the  greater  the  probable 
success  will  be. 

Dr.  Gushing:  At  the  meeting  of  this  Association  held  at 
Nashville  three  vears  since,  a  paper  was  read  entitled  "  Light 
versus  heavy  gold,"  in  which  the  author.  Dr.  Abbott,  claimed 
to  establish  by  experiments  therein  detailed,  the  fact  that  a  cav- 
ity well  filled  with  soft  unannealed  gold  of  light  number,  would 
contain  a  greater  quantity  of  gold  by  weight,  than  the  same  cavity 
would  contain  if  equally  well  filled  with  heavy  cohesive  foil. 

This  statement  has  never  been  publicly  controverted,  and 
though  at  the  time  the  paper  was  presented,  I  felt  confident  in 
my  own  mind  that  its  conclusions  on  this  point  could  not  be  true, 
yet  I  was  not  prepared  to  refute  the  statements  by  any  experi- 
mental demonstration.  I  felt  too,  that  the  experiments  he  de- 
tailed were  not  fairly  made,  though  intended  to  be  so  by  their 
author.  It  seemed  to  me  impossible  for  the  fairest  results  to  be 
arrived  at  where  all  the  experiments  were  performed  by  the 
same  person,  who  did  not  profess  to  be  an  expert  in  the  use  of 
heavy  foil,  while  he  was  in  the  use  of  the  light  numbers  of  soft  foil. 
Believing  that  these  experiments  could  not  be  verified,  I  bor- 
rowed from  Dr.  Abbott  his  instrunient  and  instituted  some  ex- 
periments mvself,  in  as  fair  a  manner  as  it  seemed  to  me  possible 
to  do,  hoping  to  secure  a  scientific  demonstration  of  the  point. 
To  this  end  I  addressed  the  following  note  to  Dr.  W.  W.  All- 
port,  of  Chicago,  whose  capability  of  packing  well  as  great  a 
quantity  of  soft  gold  into  a  given  cavity  as  any  person  in  the  pro- 
fession, probabl}-  no  one  will  be  disposed  to  question : 

550  Michigan  Avenue, 

Chicago,  Juh-  25th,  1874. 

Dr.  W.  W.  Allport  : 

Aly  dear  Doctor:    I  am  desirous  of  demonstrating,  bv  the  fairest  attain- 
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able  experiments,  the  relative  weight  of  different  plugs  of  heavy  and  light 
gold  in  a  given  cavity.  For  this  purpose  I  desire  to  have  you  fill  the  cavity 
indicated  in  the  steel  plate,  once  in  the  old  fashioned  method  formerlv  prac- 
ticed by  yourself,  with  soft  unannealed  gold,  and  once  in  the  method  which 
you  are  now  practicing. 

If  you  will  do  this  and  weigh  each  plug  accurately,  and  indicate  to  me  in 
your  reply  what  methods  you  employed,  or  any  peculiarity  connected  with 
either  experiment  I  shall  be  greatly  obliged  to  you. 

I  desired  to  have  you  make  these  two  experiments,  as  thereby  I  shall  be 
assured  that  I  have  the  highest  standard  of  comparison  possible  to  be  at- 
tained in  this  or  any  other  country. 

Very  truly  yours, 

GEO.  H.  GUSHING. 

To  which  I  received  the  following  reply: 

Chicago,  August  3rd,  1874. 
My  dear  Doctor :    On  my  return  home  this  morning,  I  found  your  note 
of  July  25th. 

I  have  filled  the  cavity  marked  on  the  steel  plate,  as  requested.  I  will 
forward  the  fillings  to  you  at  Detroit,  this  evening. 

The  filling  marked  "  A  ",  is  filled  from  Abbey's  No.  4  soft  foil,  annealed 
over  a  spirit  lamp,  as  used,  and  packed  with  mallet  pressure ;  there  being  a 
slight  covering  of  cohesive  foil,  on  the  surface.  In  packing  this  filling,  I 
directed  my  assistant  to  mallet  in  her  usual  way;  but  as  the  plate  rested 
upon  an  unyielding  surface,  I  have  little  doubt,  that  the  filling  is  a  little 
more  dense  than  the  same  blows  would  have  made  it  had  the  operation  been 
made  in  a  tooth  in  the  mouth. 

The  filling  marked  "  B  ",  is  made  from  the  same  foil,  unannealed;  there 
being  a  slight  covering  of  cohesive  foil  on  the  surface,  packed  with  hand 
pressure.  It  is  in  every  way  an  "  old  fashioned  "  or  an  "  old  fogy  "  filling, 
such  as  I  used  to  put  in  twelve  and  fifteen  years  ago. 

As  you  will  probably  have  other  fillings  to  weigh,  I  leave  these  to  be 
weighed  at  the  same  time,  and  upon  the  same  scales  as  you  weigh  the 
others,  so  that  their  comparative  weight,  may  be  more  accurately  ascer- 
tained. 

In  conclusion,  allow  me  to  say,  that,  whilst  these  experiments  may  give 
you  the  accurate  relative  weight  of  plugs  made  from  different  preparations 
of  foil,  the  ascertained  fact,  in  my  judgment,  has  less  practical  significance 
in  arriving  at  a  just  conclusion,  as  to  the  most  suitable  preparation  of  gold 
for  filling  teeth,  than  dentists  are  in  the  habit  of  thinking.  It  is  not  so 
much  the  amount  of  gold,  packed  in  a  given  cavity  that  saves  the  tooth  from 
decay,  as  it  is  the  accuracy  with  which  the  filling  fits  the  walls  of  the  cav- 
ity. In  fact  almost  any  dentist  of  reputable  skill,  can  pack  enough  in 
weight,  of  any  kind  of  gold,  in  a  tooth,  to  preserve  it  from  decay,  provided^ 
that  that  gold  is  accurately  packed  against  the  walls  of  the  cavity. 
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If  therefore,  dentists  will  in  the  future,  be  earnest  in  demonsti-ating  the 
kind  of  gold,  that  can,  with  the  averag  e  skill  of  the  profession^  be  most  accu- 
rately and  securely  packed  against  the  -walls  of  the  cavity  of  decay ^  rather  than 
in  determining  the  relative  weight  of  different  plugs,  made  from  different 
foils,  we  shall  in  a  few  years  see  fewer  hard  and  beautifully  polished  fillings 
with  blue  or  blackened  teeth  around  them,  than  we  do  at  the  present  time, 
a  result  which  would  be  reached  by  a  more  general  use  of  a  semi-cohesive 
or  soft  foil  similar  to  that  made  by  Abbey,  rather  than  by  the  using  of  so 
much  highly  cohesive  foil  as  is  used  at  the  present  day. 

I  can  onh"  wonder,  that  a  practitioner,  of  as  much  experience  and  good 
judgment  as  Dr.  Abbott,  could  have  attached  the  importance  to  his  experi- 
ments that  he  seems  to  have  done. 

Yours  truly, 

W.  W.  ALLPORT. 

To  Dr.  Geo.  H.  Gushing. 

The  plugs  made  by  Dr.  Allport  weighed  respectively: 

A.  — 171^  grains. 

B.  —  1 7 14  grains. 

Those  made  by  myself  in  the  same  cavity  in  the  steel  plate, 
weighed : 

No.  I — of  Ashmead's  No.  3  cohesive,  using  very  small  pellets 
and  annealing  each  as  used,  and  using  a  very  fine  pointed  plug- 
ger,  151^  grains. 

No.  2 — of  Williams'  rolled  gold  No.  120,  annealing  as  used, 
and  using  a  larger  pointed  pliigger,  191^  grains. 

I  submit  these  experiments  chiefly  because  I  do  not  wish  to 
have  go  out  from  this  Association  the  records  of  experiments 
which  would  lead  to  erroneous  conclusions. 

There  is  no  especial  importance  attending  these  results,  except 
as  establishing  the  truth  regarding  a  matter  of  philosophy  w^hich 
a  member  of  this  Association  had  unwittingly  placed  before  the 
world  in  a  false  light. 

I  do  not  here  propose  to  discuss  the  relative  merits  of  heavv 
and  light  gold,  for  though  for  myself  I  prefer  as  a  general  rule 
the  heavier  cohesive  gold,  and  believe  that  in  skillful  hands  it 
produces  on  the  whole  better  results  than  the  lighter  soft 
gold,  yet  I  agree  to  a  considerable  extent  with  the  views 
expressed  by  Dr.  Allport;  that  is,  that  the  quantity  of  gold 
packed  into  a  cavity  is  not  of  so  much  importance  as  that  it 
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should  be  properly  packed  against  the  walls  and  margins,  nor 
does  it  so  much  matter  whether  it  be  light  or  heavy,  soft  or  co- 
hesive so  that  it  is  placed  where  it  is  needed,  in  the  most  skillful 
manner. 


REPORT  OF  THE  COMMITTEE 

ON 

DENTAL  ETIOLOGY. 


By  J.  H.  McQUILLEN,  Chairman. 


IN  presenting  a  report  under  this  head,  I  would  direct  atten- 
tion to  the  fact  that  in  viewing  the  pathological  conditions 
presented  by  the  dental  organs,  we  must  not  forget  that  they  are 
integral  parts  of  the  organism  and  governed  by  the  same  laws 
that  control  diseased  action  in  other  portions  of  the  economy; 
in  other  words,  that  the  causes  of  disease  in  the  teeth  as  else- 
where are  divisable  into  predisposing  and  exciting  causes. 
The  predisposing  cause  being  in  the  teeth,  defective  structure  of 
the  enamel  or  dentine,  due  to  hereditary  transmission,  (as  in  the 
so  called  syphilitic  teeth,)  or  the  prevalence  of  certain  constitu- 
tional diseases  during  the  formative  period,  or  defective  nutrition 
in  maturer  years. 

The  excitiitg  causes  are  those  external  influences,  such  as  the 
action  of  acids,  variations  of  temperature,  mechanical  violence, 
etc. 

As  in  other  organs  the  predisposing  cause  of  disease  may  re- 
main dormant  for  years,  or  even  an  entire  lifetime,  -if  the  excit- 
ing causes  are  not  brought  to  bear  with  sufiicient  force  upon 
them ;  so  the  same  thing  is  true  of  the  teeth.  Classified  as  the 
teeth  are  with  the  skeleton  by  the  anatomist,  and  in  chemical 
composition  more  analogous  to  the  bones  than  other  tissues,  it 
would  be  reasonable  to  infer  that  in  diseased  conditions  of  the 
osseous  system,  that  the  teeth  would  be  very  naturally  aff'ected 

by  such  conditions.    And  this  we  find  to  be  the  case.    In  con- 
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firmation  of  this  I  propose  to  invite  your  attention  briefly  to 
these  relations  as  manifested  in  the  diseases  known  as  Rachitis 
or  Rickets,  Osteoporosis  and  ^vIolHtis  Ossium. 

Rachitis  or  Rickets  is  a  disease  of  earl}^  infancy,  characterized 
by  a  deficiency  of  the  inorganic  and  organic  elements  of  the  bone; 
the  carbonates  and  phosphates  of  lime,  and  the  Osteine  are 
alike  insuflicient  in  quantity  and  defective  in  quality.  In  some 
instances  it  is  anj  intra-uterine  maladv  but  most  frequentlv  does 
not  make  itself  manifest  until  the  eighteenth  or  twentieth  month 
of  infancy.  Both  sexes  are  liable  to  it.  Of  the  causes  inducing 
this  affection,  some  cases  seem  to  be  hereditary,  several  members 
of  a  family  being  attacked;  its  origin  has  also  been  attributed  to 
strumous,  syphilitic,  or  scorbutic  conditions  of  the  system,  and 
residence  in  low,  damp,  ill-ventilated  places;  the  most  prolific 
and  unquestionable  cause,  however,  is  the  use  of  unwholesome 
food  or  imperfect  alimentation,  inducing  an  impoverished  state  of 
the  blood  and  defective  nutrition.  The  affection  may  be  con- 
fined to  certain  bones'or, extend  to  the  entire  skeleton.  It  is  at- 
tended  by  excessive] softening  of  the  osseous  structure,  so  that  it 
yields  to  the  slightest  pressure,  and  the  bones  can  be  bent  and 
twisted  in  various]^  directions,"  and  often  occasioning  serious  and 
irremediable  deformity. 

The  teeth  of  patients  who  in  early  life  have  been  affected  with 
Rickets  are  generally  found  defective  in  stiaicture;  the  enamel 
generally  presents  a  roughened  and  pitted  appearance.  On  mak- 
ing a  microscopical  section  of  such  teeth,  (which  I  have  fre- 
quently done,  and  now^  have  an  opportunity  of  showing  you 
one  of  the  specimens  under  the  microscope  on  the  table,)  fissures 
will  be  observed  in  the  enamel  reaching  almost  to  the  dentine, 
whilst  the  dentine  in  immediate  proximity  to  the  enamel  presents 
that  defect  of  structure  known  as  the  inter-globular  spaces.  So 
prevalent  is'  this  latter  condition,  that  in  every  tooth  I  have  ex- 
amined under  the  microscope  from  a  rickety  patient,  they  have 
been  quite  numerous.  In  a  communication  entitled  Microscop- 
ical Fissures^  in  the  Masticating  Surfaces  of  Molars\and  Bi- 
cuspids^^'^nhWshed  in  the  De^ital  Cos?nos  Vol.  13,  page  300, 
187 1, and  subsequent!}'  republished  in  the  Monthly  Microscopical 
Journal  of  Londo?t^  Vol.  6,  page  182,  1871,  I  directed  attention 
to  the  fact  that  the  minute  openings  or  fissures  found  in  the  grind- 
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ing,  proximal,  buccal,  palatine  and  lingual  surfaces  of  molars  and 
bicuspids,  frequently  lead  to  cavities  of  some  size.  In  confirma- 
tion of  this  I  gave  a  description  of  a  microscopical  preparation 
w^hich  my  friend  Dr.  R.  W.  Varney,  of  New  York  had  placed 
in  my  hands;  of  which  I  present  the  following  extract  from  the 
article  named : 


"In  the  accompanying  illustration,  (of  a  longitudinal  sec- 
tion of  an  inferior  pre-molar,  as  seen  under  an  S-io  objective 
and  No.  i  eye-piece,  magnifying  sixty  diamaters,)  it  will  be 
observed  that  a  minute  fissure,  invisible  to  the  naked  eye  in 
the  section,  extends  from  the  bottom  of  the  sulcus  on  the 
grinding  surface  of  the  tooth,  through  the  enamel,  almost  to  the 
dentine,  and  enlarging  at  the  lower  part  into  an  oval  cavity. 
This  is  entirely  the  result  of  defective  formation,  the  enamel 
prisms  having  failed  to  coalesce  at  that  point,  and  thus  a  condi- 
tion is  presented  favorable  to  the  retention  of  fluids  and  semi- 
solids, which  undergoing  decomposition  would  speedily  destrov 
the  thin  septum  of  enamel  covering  the  dentine.  In  the  latter 
tissue,  closely  contiguous  to  the  enamel,  a  number  of  black  spaces 
(the  inter-glohular  spaces)  will  be  seen.  Here  again  is  located 
defective  structure,  and  a  prolific  predisposing  cause  of  decay. " 
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"As  evidence  of  the  practical  bearings  of  these  in\ estigations, 
it  may  be  well  to  direct  attention  to  the  fact  that  the  existence  of 
these  spaces  in  teeth  which  have  completed  their  growth  must 
be  regarded  as  an  abnormal  co7iditio)i^  predisposing  such  teeth 
to  decay,  and  that  when  either  b}-  mechanical  action,  as  bv  a  fall 
or  blow,  or  by  the  penetration  of  external  caries,  such  spaces  are 
reached,  the  disease  here  ivoidd  run  riot ;  hence  the  importance 
of  care  on  the  part  of  patients  and  operators  to  ha\  e  the  most 
minute  cavities  filled,  for  though  reached  only  through  a  micro- 
scopical opening,  the  result  would  be  the  same,  while  if  protected 
from  the  action  of  external  influences,  or  the  exciti?ig-  cause  of 
decay^  this  predisposition  might  remain  dormant  for  a  lifetime  as 
is  some  times  the  case  with  other  diseases." 

Osteoporosis  in  c(jntradistinction  to  Rickets  is  an  affection  of  the 
bones  produced  by  dilatation  of  the  Haversian  canals,  lacunie 
and  canaliculi,  and  sometimes  attended  with  softening  of  the  tis- 
sue of  the  bone;  whilst  in  Rickets  there  is  a  deficiency  of  the 
mineral  constituents  of  the  bone  and  of  the  osteine.  According 
to  Rokitansky:  "This  state  may  result  from  excessive  develop- 
ment of  the  medulla  of  the  bone,  or  of  the  tissues  which  occupy  its 
canals  and  cells;  while,  at  the  same  time,  the  actual  quantity  of 
bony  substance  remains  unaltered.  By  a  rarefication  of  its  tissue 
of  this  kind  the  bone  becomes  increased  in  \  ()lume — expanded. 
The  walls  of  the  enlarging  cavities  become  thinner  and  thinner, 
till  at  length,  apertures  are  formed  in  the  interior  of  the  bone, 
as  well  as  in  its  outermost  lamella,  and  the  cavities  communicate 
with  one  another.  The  expanded  bone  is  soft,  coarsely  porous, 
and  spongy;  and  more  or  less  so  in  proportion  to  the  degree  of 
the  disease;  it  yields  to  the  pressure  of  the  finger,  and  may  be 
easily  cut  with  a  knife."*  The  affection  is  most  frequently  ob- 
served in  the  bones  of  the  skull  and  may  occur  at  any  period  of 
life,  but  is  most  frequent  in  childhood  and  old  age.  Among  the 
recognized  causes  of  Osteoporosis  are  Syphilis,  Scrofula  and 
Rheumatism.  I  have  had  only  one  opportunity  of  examining  a 
case  of   Osteoporosis.     My  friend  Dr.  Wm.   Pepper  having 


*  Rokintansky's  Pathological  Anatomy,  Vol.  3,  Page  138. — Philadelphia, 
Blanchard  &  Lea,  1855. 
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brought  to  me  a  phalange  of  the  finger  of  a  boy,  age  fourteen,  a 
native  of  England,  who  died  February  8th,  1868,  after  a  painful 
illness.  His  face,  arms,  and  limbs  had  become  very  much  en- 
larged and  exceedingly  painful  prior  to  death.  The  true  nature  of 
the  affection  was  not  recognized  until  after  his  decease.  After 
making  a  microscopical  section  of  the  bone,  I  requested  Dr.  Pep- 
per to  supply  me  with  one  of  the  teeth  for  microscopical  examina- 
tion, stating  at  the  same  time  that  I  had  reason  to  believe  that  the 
inter-globular  spaces  would  be  found  quite  abundant  in  the 
dentine.  Having  complied  with  my  request  by  giving  me  a  ca- 
nine tooth,  I  found  on  making  a  section  of  it  confirmation  of  the 
opinion  I  had  expressed;  the  inter-globular  spaces  being  scattered 
throughout  the  coronal  dentine.  Whether  this  would  be  found  to 
prevail  generally  in  the  teeth  of  persons  aflfected  with  this  disease 
remains  to  be  determined  by  subsequent  investigations.  It  is  not 
only  an  interesting  but  also  an  important  point  to  determine,  as  it 
has  a  practical  bearing  upon  the  durability  of  the  teeth,  as  some 
cases  of  Osteoporosis  are  curable;  it  being  succeeded  by  indura- 
tion of  the  affected  structure. 

Mollities  ossium  or  Osteo  malacia  is  quite  a  different  affection 
from  either  of  these  named  and  attacks  persons  who  have  reached 
adult  or  advanced  life.  It  is  a  rare  but  most  destructive  and  dan- 
gerous disease  of  the  bones,  characterized  by  softening  of  the 
osseous  tissue,  dependant  upon  the  gradual  removal  of  the  earthy 
constituents  and  the  deposition  of  a  reddish  sero-albuminous,  oilv 
or  greasy  substance.  According  to  the  authority  already  quoted*: 
"  The  bones  diminish  in  size  and  their  texture  is  rarified  and  at- 
rophied; they  become  saturated  with  fat,  and  reduced  to  their 
cartilaginous  element.  In  this  condition  their  corpuscles  are 
empty  and  when  viewed  by  transmitted  light,  diaphanous; 
there  are  no  canaliculi  (Kalk-Kanalchen)  and  the  lamellar  struc- 
ture is  lost.  The  bone  at  the  same  time  undergoes  a  striking 
change  in  chemical  composition,  the  extract  produced  by  boiling 
being  not  only  different  from  chondrin,  but  also  from  the  animal 
matter  of  bone." 


*  Rokintansky's  Pathological  Anatomy,  Vol.  3,  Page  142. — Philadelphia, 
Blanchard  &  Lea,  1855. 
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The  cause  of  this  complaint  seems  to  be  involved  in  obscuritv; 
in  some  cases  it  appears  to  be  connected  with  a  Rheumatic  ten- 
dency. It  is  more  frequent  in  the  female  than  in  the  male  sex, 
and  sometimes  makes  its  appearance  after  child-bed.  The  affec- 
tion may  be  confined  to  certain  bones,  or  extend  to  the  entire 
skeleton  as  in  the  case  of  ]Madam  Supoit,  whose  bones  had  be- 
come so  completely  softened  that  her  limbs  could  be  placed  in 
almost  any  position.  The  lower  extremities  for  instance  could 
be  bent  so  that  the  toes  touched  the  back  part  of  the  head,  while 
her  arms  could  be  thrown  into  equally  distorted  positions.  She 
had  lost  all  control  over  them,  and  was  unable  to  move  any  part 
of  the  body  with  the  exception  of  the  head  and  left  arm.  The 
disease  frequently  begins  during  pregnancy  or  within  a  short 
time  after  parturition.  It  is  said  to  be  in  some  cases  hereditary, 
presenting  itself  in  three  successive  generations,  but  not  prior  to 
puberty.  Of  all  the  affections  which  we  have  considered,  this  one 
is  the  most  interesting  to  us  on  account  of  the  fact  that  the  teeth 
are  coincidently  and  seriously  affected;  thus  it  is  not  an  unusual 
thing  to  find  voung  women  whose  teeth  prior  to  marriage  were 
remarkable  for  their  beauty  and  apparent  perfection  of  the  enamel 
and  dentine  and  which  under  the  excavator  and  drill,  when  de- 
manding attention,  had  been  found  hard  and  exceedingly  difii- 
cult  to  cut  with  a  keen  instrument;  after  bearing  one  or  more 
children  these  teeth  undergo  the  most  remarkable  change;  decav 
making  its  appearance  in  various  directions  and  the  tissues  cutting 
under  the  instrument  with  facility  and  as  if  composed  of  gelatin ; 
and  the  decay  not  unfrequently  progresses  with  such  rapidity 
that  one  or  more  teeth  are  lost  after  each  pregnancy,  thus  con- 
firming the  old  adage :  "  For  every  child  a  tooth  is  lost."  Are 
we  not  justified  in  attributing  the  softening  of  the  bones  in  Osteo 
malacia  and  the  remarkable  softening  of  the  teeth,  to  the  fact 
that  during  the  period  of  pregnancy  the  demands  of  the  foetus 
in  utero  for  the  calcareous  constituents  in  the  food  taken  by  the 
mother  to  build  up  the  osseous  structure  are  so  imperative  and 
exacting:  that  the  mother  is  robbed  of  those  constituents  so  essen- 
tial  to  repair  the  interstitial  changes  taking  place  in  her  bones 
and  teeth?  And  is  it  not  also  reasonable  to  infer  in  the  cases 
that  come  under  our  observation  where  the  teeth  are  so  remark - 
ablv  affected  or  changed  during  the  period  of  pregnancy,  that 
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the  osseous  structure  has  suffered  at  the  same  time,  but  not  in  a 
sufficient  degree  to  attract  the  attention  of  the  general  practi- 
tioner? I  have  never  made  a  microscopical  examination  of  the 
teeth  of  a  person  affected  by  Mollitis  Ossium,  but  believe  that  it 
offers  an  interesting  field  for  investigation. 


ADDITIONAL  REPORT 

ON 

DENTAL  ETIOLOGY. 


By  MARSHALL  H.  WEBB,  a  Member  of  the  Committee. 


ETIOLOGY — From,  aiyuj.  cause,  and /^/'^c,  discourse  or  de-. 
scription — the  science  of  causes;  that  department  of  philoso- 
phy, or  of  science,  which  treats  of  the  causes  of  phenomena. 

The  words  of  our  title  are  intended  to  embrace  the  causes  of 
all  those  processes  destructive  to  the  dental  tissues  following  the 
periods  of  their  formation,  dev^elopment  and  solidification. 

During  the  embryotic  period  of  the  tissues,  whilst  the  forma- 
tive process  is  going  on,  there  may  be  deficient  dental  nutrition, 
or,  during  development,  there  may  be  an  interruption  of  such 
nutrition,  caused  by  some  general  affection  such  as  measles  or 
scarlatina,  so  that  when  the  teeth  are  solidified  and  erupted  there 
may  not  only  be  insufficient  density  to  withstand  the  attack  of 
destructive  agents,  but  also  permanent  defects. 

Then,  too,  not  only  are  temperaments,  diatheses,  and  idiosyn- 
cracies  inherited,  but  the  teeth,  also,  oftimes  bear  the  impress  of 
special  affections  through  hereditary  influences. 

Investigations,  in  this  department  of  our  specialty,  are  princi- 
pally directed  to  the  etiology  of  the  phenomena  of  decalcification, 
softening  and  destruction  of  the  dental  tissues.  Such  phenomena 
therefore,  will  be  considered  under  the  title  of  Etiology  of  Den- 
tal Caries. 

Original  imperfection  of  tooth-structure,  especially  where  the 
teeth  are  in  contact  so  as  to  favor  lodgment  for  foreign  substances; 
insufficiency  of  calcareous  constituents  in  the  central  ^^oi'tion  of 
19 
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the  enainel  prisms,  and  an  unusual  number  of  inter  globular  spaces 
throughout  the  dentine;  incomplete  coalescence  of  the  prisms  at 
the  sulci  and  fissures  of  bicuspids  and  molars,  so  that  particles  of 
food  may  be  impacted  into  these  interstices  during  mastication — 
all  such  conditions  establish  a  proximate  cause  of  caries,  so  that 
when  these  substances  are  converted  into  an  acid  product,  the  teeth 
are  soon  involved  in  disintegration.  Certain  conditions  of  the  oral 
cavity  may  favor  the  formation  of  acids  as  well  as  the  parasitic 
plant — the  leptothrix  buccalis — which  is  regarded  by  Lieber  and 
Rottenstein  as  having  very  much  to  do  with  the  progress  of  den- 
tal caries.  Wedl,  though  not  enunciating  the  same  views,  vet 
recognizes  that  disintegration  of  the  dentinal  structure  is,  in  some 
instances  at  least,  accelerated  by  the  presence  of  leptothrix  masses 
and  acknowdedges  that  in  nearly  all  cases  of  soft  caries,  fungi  are 
present.  Hallier  is  of  the  opinion  that  leptothrix  is  a  form  of 
development  of  the  fungus  pencillium  glaucum. 

Lieber  and  Rottenstein  succeeded  in  obtaining,  from  experi- 
ments upon  natural  teeth  by  means  of  dilute  acids,  results  iden- 
tical with  those  of  Westcott,  AUport,  Mantegazza  and  Magitot. 
Caries  of  the  teeth,  however,  has  not  been  successfully  imita- 
ted; yet  acids  are  said  to  produce  upon  the  enamel,  phenomena 
wdiich  are  also  observed  in  decay  of  this  tissue. 

Lactic  acid  has  been  found  to  be  most  abundant  in  the  mouth, 
though  acetic,  tartaric,  butyric,  oxalic  and  citric  acids  also  act  upon 
the  teeth.  It  has  not  been  found  necessary  that  acid  solutions  be 
strong,  to  separate  the  carbonic,  or  even  the  phosphoric  acid  from 
the  lime  with  wdiich  they^  are  combined. 

Enamel,  in  its  normal  state,  is  translucent;  dentine  is  of  an 
opaque-whitish  or  yellowish  shade.  Enamel,  when  attacked  by 
acids,  loses  its  translucency,  whilst  carious  dentine  becomes  trans- 
lucent, aud  almost  cartilaginous,  owing  to  its  loss  of  inorganic 
elements.  Previous  to  dissolution,  no  special  change  in  the  ele- 
ments of  enamel  has  been  observed  except  that  it  is  easier  to 
recognize,  in  enamel  undergoing  decalcification,  the  structure  of 
this  tissue,  than  in  normal  fragments,  when  the  union  of  the 
pi'isms  cannot  be  so  distinctly  seen.  This  phenomenon  is  due  to 
a  loss  of  calcareous  constituents. 

Soon  after  the  dissolution  of  the  enamel,  the  leptothrix  buccalis 
has  been  observed  to  have  penetrated  deeply  into  the  clefts  and 
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interstices  of  decalcified  dentine  and  to  have  extended  its  influence 
through  the  tubuH  toward  the  pulp.  Since  microscopical  inves- 
tigations have  been  made  in  this  department  of  science,  observa- 
tions have  taught  that  the  tubuli  adjacent  to  disintegrated  dentine 
become  enlarged,  and  that,  too,  in  cases  where,  through  unaided 
vision,  the  dentine  would  have  been  pronounced  normal  and  caries 
be  considered  only  superficial.  Lieber  and  Rottenstein  attribute 
this  enlargment  of  the  tubuli  to  granulations  of  leptothrix. 
They  discovered  that  there  is  formed  at  the  surface  of  enamel  un- 
exposed to  friction  and  uncleansed,  a  bed  of  leptothrix.  They, 
also,  consider  as  probable  that  the  leptothrix  penetrates  the  dental 
cuticle,  if  still  existing,  and  destroys  it. 

Destruction  of  the  teeth  of  children  is  often  due  to  a  green 
fungus  called  the  protococus  dentales,  a  vegetable  parasite,  which 
acts  upon  the  labial  surfaces. 

In  view  of  the  discoveries  made  in  relation  to  the  etiology  of 
dental  caries,  it  seems  reasonable  to  infer  that  acids  and  elements 
of  leptothrix  penetrate  the  fissures  opened  in  the  enamel  and  fur- 
ther disintegration  ensues,  and,  upon  reaching  the  dentine,  the 
destructive  process  goes  on  with  accelerated  rapidity.  By  the 
almost  constant  proliferation  of  leptothrix  the  decalcified  den- 
tine becomes  decomposed  into  irregular  parts,  which,  near  the 
surface,  are  separated  into  yet  smaller  parts,  and  the  destruction 
of  tissue  is  thus  fi.nally  completed.  In  consideration  of  all  this,  it 
would  appear  that  if  caries  be  superficial,  the  remaining  tooth- 
structure  can  be  saved  by  the  removal  of  such  deca}',  but  if  the 
dentine  be  involved,  none  but  magnified  perceptive  power  can 
ascertain  whether  elements  of  leptothrix  remain  in  the  tubuli  or 
not,  even  when  all  decomposed  matter  is  supposed  to  have  been 
removed  and  the  surface  polished.  If  the  walls  of  the  tubuli  be 
distended,  and  elements  of  leptothrix  remain,  then  caries  will, 
very  probably,  again  ensue,  especially  if  there  be  an  acid  condi- 
tion present,  which  acid,  besides  doing  its  work  of  decalcification, 
also  favors  the  proliferation  of  leptothrix — it  having  been  ob- 
served by  Lieber  and  Rottenstein  that  this  parasite  flourishes  most 
luxuriantly  in  acid  solutions.  This  recurrence  of  caries  will  not 
take  place  if  a  portion  of  disintegrated  dentine  remains  at  the 
bottom  of  deep  cavities,  for  when  all  save  this  has  been  removed, 
and  the  cavity  of  decay  is  filled  with  a  suitable  material,  so  as  to 
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exclude  air  and  moisture,  such  fungi  perish,  or  the  destruction  of 
the  leptothrix  may  be  previously  accomplished  by  an  application 
of  carbolic  acid.  Vv'hen  dentine  is  attacked  it  is  best  to  remove  the 
carious  portion,  excepting  that  which  may  directly  cover  a  nearly 
exposed  pulp,  and  fill  the  cavity  with  gold,  or  whatever  substance 
indicated,  rather  than  cut  away  tooth-structure  sufficientlv  to 
literate  the  caries. 

Under  favorable  circumstances  calcareous  deposits  appear  to 
first  fill  the  tubuli,  commencing  at  the  exposed  portion  of  den- 
tine and  sometimes  resulting  in  a  formation  known  as  secondary 
dentine,  upon  the  interior  surface  of  the  pulp  chamber.  ]Magitot 
believes  that  these  deposits  spring  from  the  pulp  and  that  such 
deposition  is  induced  by  slight  irritation  of  this  tissue.  Lieber 
and  Rottenstein  regard  as  proven  that  the  deposit  upon  the  in- 
terior surface  of  the  pulp  chamber  cannot  be  identified  with 
that  which  fills  the  tubuli,  yet  also  consider  that  these  forma- 
tions, as  well  as  normal  dentine,  take  their  origin  from  the 
dentinal  cells  of  pulp.  They  also  observed  that  the  masses  of 
leptothrix  contained  in  the  dilated  tubuli  are  sometimes  impreg- 
nated with  calcareous  salts,  but  that  tlicse  deposits  are  most  com- 
monly met  with  in  the  undilated  canal iculi  of  deep  layers  of 
dentine  changed  by  caries.  These  calcareous  granulations  have 
also  been  obser\  ed  in  the  inter  globular  spaces.  When  dentine  is 
exposed  through  the  removal  of  supposed  superficial  caries,  or 
otherwise,  and  before  calcareous  matter  can  be  deposited,  decalcifi- 
cation may  continue,  the  elements  of  leptothrix  proliferate,  and 
caries  again  be  the  result.  Mr.  John  Tomes,  whilst  regarding  the 
phenomena  of  the  deposition  of  calcareous  elements  as  brought 
about  bv  vital  action,  yet  considers  it  more  than  probable  that  the 
dentine,  thus  consolidated,  loses  its  vitality.  This  loss  of  vitality  in 
dentine,  when  consolidated,  is  evidenced  by  the  part  being  non-re- 
sponsive to  the  touch  of  a  metallic  instrument.  When,  therefore, 
the  enamel  is  decalcified,  the  dentine  involved  in  the  carious  pro- 
cess and  the  remaining  tissue  underh  ing  this,  is  transformed  into 
non-vital  substance  by  such  calcification,  then  the  same  agent 
which  acted  upon  the  tooth's  almost  mineral  dome,  will  the  more 
readilv  act  upon  this.  Part  by  part  is  thus  destroyed,  notwith- 
standing nature  has,  from  time  to  time,  erected  barriers,  in  the 
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form  of  such  consolidation,  for  the  protection  of  the  pulp  and 
as  a  means  of  saving  the  remaining  dentine. 

We  frequently  see  exposed  surfaces  of  roots  polished,  and  caries 
thus  prevented,  but  this  seems  to  be  brought  about  by  the  action 
of  an  antagonizing  tooth,  or  the  mastication  of  food  betvs^een 
tw^o  such.  Since  no  vital  action  can  take  place  in  non-vital  tissue, 
this  phenomenon  appears  to  be  due  to  such  mechanical  process, 
causing  the  impaction  of  particles  of  the  dentine,  upon  the  ex- 
posed surface,  into  the  tubuli;  or,  indeed,  this  mechanical  action 
may  compress  the  tubuli,  which  occup}^  at  the  necks  of  the  teeth, 
a  nearly  horizontal  position. 

Salivary  calculus,  accumulating  about  the  necks  of  the  teeth 
causes  irritation  of  the  surrounding  parts,  and,  insinuating  itself 
beneath  the  margin  of  the  gums  produces  absorption  of  the 
alveolar  processes  and  the  consequent  loosening  and  loss  of  the 
teeth.  The  salts  contained  in  the  calculi  appear  to  be  precipi- 
tated in  the  saliva  and  then  gradually  deposited  upon  parts  of  the 
teeth  unexposed  to  friction.  Late  researches  confirm  the  state- 
ment that  filaments  and  granulations  of  leptothrix,  as  well  as 
epithelial  cells,  leucocytes,  etc.,  are  embodied  in  masses  of  sali- 
vary calculi.  The  leptothrix  has  been  discovered  by  dissolving 
away  the  calcareous  portion  of  these  masses  by  means  of  dilute 
acids. 

One  can  frequently  observe  that  in  mouths  where  there  has 
been  an  excessive  deposition  of  salivary  calculi  about  the  teeth, 
decay  has  made  but  little  progress,  and  vice-versa.  Such  condi- 
tions are  found  not  only  in  the  mouths  of  those  of  middle  age, 
but  in  the  case  of  the  young,  whilst  the  aged  often  become  eden- 
tulous from  this  cause. 

The  secretions  of  the  submaxillary  and  sublingual  glands  are 
said  to  be  constantly  alkaline,  whilst  that  of  the  parotid  mav  be 
slightly  acid.  This  acid  reaction  is  thought  to  arise  from  the 
carbonic  acid  absorbed  in  the  liquid,  which  holds  in  solution  the 
carbonate  of  lime  with  which  the  licjuid  secreted  by  the  parotid 
gland  is  abundantly  provided.  When  the  acid  reaction  ceases, 
the  carbonate,  as  well  as  the  phosphate  of  lime  is  precip- 
itated and  deposited  upon  the  teeth.  The  fluids  of  the  mouth 
may  be  neutral,  or  even  alkaline,  and  the  precipitation  of  calcar- 
eous matter  may  not  ensue  because  of  a  lack  of  the  salts  held  in 


AMERICAN  DENTAL  ASSOCIATION. 


solution  by  the  saliva,  or  there  may  be  a  diminution  of  the  sali- 
vary secretion. 

When  the  oral  fluids  indicate  a  decided  acid  reaction,  and  the 
carbonate  and  phosphate  of  lime,  in  solution  in  the  saliva,  are 
dissolved  instead  of  being  precipitated,  it  would  seem  that,  with 
such  action  upon  calcareous  ingredients,  the  acid  would  have 
spent  its  force  and  have  become  neutralized;  yet  decalcification 
of  the  enamel  and  dentine  may  still  ensue,  which  process  aided 
by  the  leptothrix  which  has  in  sucli  a  menstruum  its  greatest 
stimulant,  soon  results  in  fully  pronounced  caries. 

Unless  the  progress  of  caries  be  arrested  by  artificial  means 
the  work  of  decalcification  goes  on;  granulations  of  leptothrix 
accelerate  the  destruction  of  tissue,  the  membrane  which  encloses 
the  pulp  tissue  and  lines  its  chamber  is  reached,  and  through  al- 
most constant  irritation,  inflammation  ensues  and  the  pulp  is  de- 
stroyed; the  whole  crown  is  soon  gone,  and  the  thin  brittle  edges 
of  the  deep  pulp  cavity  scarcely  rise  above  the  surrounding  tis- 
sues, reminding  one  of  the  crumbling  walls  of  a  ruined  castle. 
Irritation,  congestion  and  inflammation  of  pulp  tissue,  and,  conse- 
quently, odontalgia,  death  of  the  pulp,  and,  also,  as  a  subsequent 
condition,  suppuration  and  development  of  abscess,  with  its  at- 
tendant evils,  result  from  dental  caries.  Indeed  to  caries  may  be 
traced  almost  every  manifestation  of  disease  connected  with  the 
teeth.  Necrosis  of  the  maxilla  may  ensue  through  chronic  ab- 
scess; which  abscess  is  caused,  almost  always,  by  mephitic  gass 
arising  from  putrescent  pulp  tissue  and  escaping  through  the 
apicial  foramen;  devitalization  of  the  pu\p  follows  inflammation, 
the  result  of  irritants  finding  lodgment  in  a  cavity  of  decay,  and 
all  this  concomitant  with  dental  caries. 
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DISCUSSIONS. 


Dr.  Noel:  I  have  'always  regarded  Dr.  Watt  as  the  dental 
chemist  of  this  organization,  and  I  expected  when  he  was  dis- 
cussing the  action  of  acids  upon  the  teeth,  to  hear  him  make 
some  reference  to  the  agency  of  lactic  and  acetic  acids,  in  the  pro- 
duction of  decay;  he  passed  over  it,  however,  without  referring 
to  it,  and  therefore  I  would  direct  your  attention  for  a  moment 
to  this  point. 

It  is  a  well  known  fact  among  physiologists,  that  saliva  has  the 
powxr  of  converting  starch  into  sugar,  and  the  sugar  thus  formed, 
is  grape  sugar.  Cane  sugar,  is  often  jDresent  in  the  mouth,  being 
used  as  food,  and  as  a  condiment,  and  by  appropriating  the  ele- 
ments of  water,  which  are  ahvays  present,  cane  sugar  (C24  H22 
O22)  may  be  converted  into  grape  sugar. 

This  grape  sugar  composed  of  C24  H24  O24,  may,  by  a  heat  of 
about  98  or  100°,  be  split  into  lactic  acid,  which  is  represented  by 
the  formula  C12  H12  O12;  one  molecule  of  grape  sugar,  produc- 
ing two  molecules  of  lactic  acid.  Grape  sugar  may  be  split  into 
either  lactic  or  acetic  acids,  either  of  which  will  attack  the  lime 
phosphate  of  which  the  teeth  are  composed.  Some  difference  in 
temperature,  some  difference  in  conditions,  not  well  understood, 
may  determine  which  acid  shall  be  formed.  The  reaction  may 
be  represented  thus: 

C24  H24  0.,,4  [grape  sugar]  =  2  (C12  H12  O12  )  [  lactic  acid.] 
Or,  C24  H24  O24  [gnipe  sugar]  =  6  (C4  H4  O4  [acetic  acid.]  ) 

I  want  to  give  my  idea  of  the  action  of  these  acids  in  the  dis- 
integration of  the  lime  phosphate  of  which  the  teeth  are  com- 
posed. 

This  is  the  tribasic  phosphate,  and  is  formulated  (3  Ca  O)  P  O5. 
Bv  the  action  of  either  acetic  or  lactic  acids  the  tribasic  is  con- 
verted into  the  bibasic  phosphate,  leaving  the  enamel  or  dentine, 
as  the  case  may  be,  in  such  a  condition  that  it  may  be  washed 
out. 
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Thus:  3  (Ca  O)  P  O5  [tribasic  phosphate]  -|-  C4  Il4  04  [acetic 
acid]  =  Ca  O.  P  O5  .  C4  H4  O4  [acetate  of  Hme]  -|-  (2  Ca  O) 
P  O5  [bibasic  phosphate.] 

Or,  (3  Ca  O)  P  O5  [tribasic  phosphate]  -|-  C12  Hjg  O,.^  [hic- 
tic  acid]  =  Ca  O.  P  O5;.  C12  H12  O12  [lactate  of  Hme]  -|-  (  2  Ca 
O)  P  O5  [bibasic  phosphate.] 

As  I  have  before  remarked,  we  may  trace  the  ori^-in  of  these 
acids  in  the  mouth,  either  to  sugar  directly  introduced,  or  to  the 
mutations  which  starchy  food  undergoes,  when  allowed  to  re- 
main long  between  the  teeth.  Wheat  bread,  potatoes,  beans, 
and  many  of  the  staple  articles  of  diet,  furnish  the  elements  from 
which  these  destructive  acids  may  arise. 


REPORT  OF  THE  COMMITTEE 

O  N 

DENTAL  EDUCATION. 


By  a.  F,  McLAIN,  Chairman. 


F  late  years,  a  gradual  loss  of  confidence,  amounting  almost 


\__^  to  positive  distrust  seems  to  be  gradually  taking  place  in 
the  minds  of  many  of  our  leading  practitioners  of  dental  sur- 
gery with  reference  to  the  efficacy,  or  rather,  thoroughness  of 
instruction  as  obtained  in  dental  colleges. 

This  feeling  has  apparently  grown  out  of  a  common  belief  that 
graduation  in  these  Institutions  has  become  too  facile^  less  how- 
ever, from  the  incompetency  of  their  teachers,  than  from  rivalry 
among  themselves,  and  motives  of  pecuniary  consideration,  which 
they  assert,  is  tending  to  fill  the  ranks  of  the  profession  with 
persons  wholely  deficient  in  those  necessary  qualifications  which 
should  distinguish  the  true  "  dental  surgeon." 

Viewed  dispassionately,  the  accusation  just  alluded  to  against 
dental  colleges,  has  no  foundation  in  fact,  for  it  is  well-known 
that  no  body  of  men  has  exhibited  more  disinterested  devotion 
to,  or  has  made  more' pecuniary  and  personal  sacrifices  for  the 
cause  of  dental  education,  than  the  professors  of  dental  col- 
leges. With  a  few  exceptions,  all  of  these  teachers,  it  can  be 
shown,  have  contributed  not  only  largely  of  their  means  in 
founding  and  organizing  these  institutions,  but  have  been  labor- 
ing zealously  session  after  session  in  imparting  instruction  to  their 
classes  without  present  compensation,  or  even  without  an  ultimate 
expectation  of  receiving  emoluments  however  small  for  the 
arduous  services  they  are  rendering.     Mercenary  or  interested 
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motives,  therefore,  cannot  indeed,  be  imjDuted  to  them.  But,  it 
must  be  conceded,  however,  by  the  unbiassed  mind,  that  dental 
colleges  have  in  later  days  failed  in  a  great  measure,  to  meet  the 
expectations  of  the  profession,  vv^hose  rapid  and  material  advance- 
ment in  the  fields  of  art  and  science^  has  rendered  a  higher  order 
of  requirements  essentially  necessary  to  its  members.  Therefore, 
the  character,  educational  attainments,  and  the  proper  culture  of 
those  who  propose  to  enter  within  its  fold,  are  of  an  undoubted, 
vital  interest  to  the  profession,  conditions  upon  which  its  future 
status  depends.  Hence,  it  naturally  looks  to  dental  colleges — 
the  legitimate  source  and  medium  of  instruction,  for  that  complete 
and  systematic  training  of  their  pupils,  that  would  place  them  on 
that  elevated  scale  of  excellency  which  is  so  desirable,  and 
which  is  in  so  perfect  accord  with  the  progressive  spirit  of  the 
age. 

On  close  inspection  into  the  workings  of  dental  colleges,  it 
will  be  perceived  that,  although  they  have  in  nowise  deteriorated 
in  the  quality,  or  retrograded  in  modes  of  teaching,  yet  the  charge 
of  inefiiciency  made  against  them,  is  not  entirely  groundless,  for 
they  have  been  remiss,  if  in  nothing  else,  in  failing  to  elevate 
the  standard  of  professional  education  proportionately  with  the 
wider  scope  and  greater  range  which  dentistry  as  a  specialty  of 
medicine  has  taken  in  the  domain  of  science. 

One  of  the  causes  of  defective  dental  collegiate  education  in 
this  country,  is  attributable  to  the  usual  custom  which  obtains  of 
final  examinations  being  conducted  by  the  professors  in  person, 
who  by  frequent  intercourse  for  one  or  two  seasons  with  the 
candidates  for  honors,  expose,  as  a  natural  consequence,  the  weak 
points  of  the  latter,  hence,  the  examiners'  sympathies,  become 
enlisted  and,  though  unconsciously  to  themselves,  they  naturally 
relax  in  rigidness;  which  if  it  does  not  lead  to  partiality,  at  least, 
tends  towards  a  leniency  that  is  calculated  to  act  detrimentally  to 
a  proper  grade  of  qualifications,  subversive  in  itself  to  a  great 
extent,  of  the  just  ends  this  formality  is  intended  to  promote^ 
The  leniency  referred  to,  consists  in  propounding  leading  ques- 
tions, and  those  that  the  candidate  could  not  fail  in  answering  if 
at  all  observant,  by  having  heard  them  solved  previously  at  the 
daily  or  weekly  class  examinations. 

Another  serious  defect  in  the  teachings  of  dental  colleges,  one 
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which,  I  think  has  given  the  most  cause  for  dissatisfoction,  arises 
from  the  common  usage  they  practice  of  graduating  students  on 
attending  only  two  sessions;  which  is  tantamount  to  making 
dentists  of  them  in  eight  months  of  actual  methodical  studies; 
for  it  is  a  well-known  fact,  that  during  the  interim  between  the 
lecture  seasons,  little,  if  any  progress  is  made  by  them,  in  conse- 
quence of  the  unsystematic  and  desultor}'  manner  in  which  they 
pursue  their  studies.  Under  such  circumstances,  it  is  therefore 
utterly  impossible,  however  apt  students  may  be,  coming  as  they 
so  often  do,  with  no  previous  preparation,  to  attain  any  great 
degree  of  manipulative  skill,  or  make  much  proficiency  in  the 
scientific  departments  of  dental  surgery  in  so  limited  a  period  of 
active  pupilage.  In  the  mechanic's  arts,  for  instance,  where 
executive  talents  are  those  mostly  cultivated,  an  apprenticeship  of 
not  more  than  two  years,  isr  ordinarily  considered  inadequate  to 
make  a  competent  workman.  Then,  how  very  futile  it  is,  to  ex- 
pect dental  students  to  become  masters  of  a  profession  which 
involves  the  possession  of  the  highest  order  of  manipulative  and 
artistic  skill,  besides  an  intimate  acquaintance  with  several 
abstruse  scientific  subjects,  in  which  a  life-time  study  could  not 
give  perfection.  Now,  taking  into  consideration,  the  totally 
unprepared  condition  already  alluded  to,  in  which  the  average 
number  of  students  present  themselves  at  colleges  for  the  first 
time,  manifesting  a  perfect  ignorance  of  even  the  elementary 
principles  of  practice,  or  forming  no  adequate  conception  of  the 
range  of  studies  appertaining  thereto,  nor  to  what  extent  they 
should  be  carried,  the  wonder  is,  that  any  of  those  short  term 
graduates,  so  to  speak,  ever  attain  more  than  mere  mediocrity  in 
the  practice  of  the  profession.  This  complete  lack  of  preliminary 
education  on  the  part  of  dental  students  generally,  has  prevented 
dental  colleges  from  adopting  a  higher  curriculum,  and  thus 
forced  them  to  continue  to  pursue  merely  rudimentary  courses  of 
instruction. 

It  has  been  thought  that  statutory  enactments  would  cure  the 
evil,  but  they  are  insufiicient  to  impart  to  colleges  that  enlarged 
sphere  of  usefulness  and  efficiency  which  are  expected  of  them, 
and  for  the  want  of  which  they  are  encountering  so  much  oppo- 
sition. Laws  regulating  the  practice  of  dentistry  would  do 
this,  however.    They   would  prove  salutary  in  elevating  the 
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status  of  dental  surgery  as  a  profession,  b}-  shutting  out  from 
its  ranks,  those  grosser  and  more  reprehensible  elements — 
charlatanism  and  ignorance.  It  should  not  be  forgotten,  however? 
by  those  who  are  criticising  these  institutions,  that  the  very 
elevated  position  enjoyed  to-day  by  dentistry  as  a  profession,  has 
been  the  outgrowth  of  the  educational  efforts  of  dental  colleges, 
with  the  co-operation  of  dental  associations. 

Now,  what  is  needed  to  make  these  institutions  all  that  is  desired, 
and  to  give  a  character  of  w^orth  to  their  diplomas,  is  for  the 
members  of  the  profession  to  furnish  them  with  better  materials 
than  they  have  done  heretofore;  and  for  the  accomplishment  of 
which  object,  they  should  not  accept  as  private  pupils  any  but 
those  who  posses  a  good  primary  education,  and  are  fitted  by 
nature  for  the  vocation,  then  at  the  same  time  obligating  them 
to  pursue  not  less  than  three  years  of  private  instruction  and  then 
to  pass  regularly  through  some  reputable  dental  college,  whether 
its  curriculum  requires  an  attendance  of  three  or  five  terms  in 
order  to  obtain  its  honors. 

But  dental  colleges,  on  the  other  hand  should  adopt  the  plan 
employed  by  English  medical  schools,  of  confiding  the  examina- 
tions for  degrees,  to  competent  boards — outside  of  their  respective 
Faculties,  so  that  the  possibility  of  diplomas  being  awarded  to 
candidates  otherwise  than  for  real  merit  could  not  arise,  or  give 
occasion  for  suspicion  that  degrees  have  been  conferred  through 
motives  of  kindness  or  from  favoritism. 

Furthermore,  nothing  would  tend  more  toward  elevating  the 
standard  of  professional  education  than  for  colleges  to  lengthen 
their  courses  to  five  or  even  six  months  duration,  besides  making 
an  attendance  upon  them  of  from  three  to  five  sessions  a  sine 
qua  non  for  graduation. 

The  adoption  of  reformatory  measures  for  improving  and 
keeping  up  the  standard  of  dental  education  is  no  less  a  duty 
which  dental  colleges  owe  the  profession,  than  it  is  a  matter  o^* 
self  preservation.  For,  at  the  rate  they  are  now  manufacturing 
an  inferior  grade  of  dentists,  with  many  exceptions  be  it  said,  the 
profession  at  no  distant  day,  is  destined  to  become  overrun^  and 
thus  prove  destructive  to  its  remunerative  prospects,  while  the 
reproach  brought  upon  themselves  would  result  pecunarily  to 
their  own  material  injury. 
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Though  the  first  of  the  colleges  that  would  take  the  initiative 
step  in  the  course  just  indicated,  might,  in  the  beginning  sustain 
a  diminution  in  patronage  from  certain  quarters,  yet,  the  fees 
resulting  from  an  attendance  upon  an  increased  number  of  sessions 
would  more  than  compensate  them  for  this  loss — besides  gaining 
the  moral,  as  well  as  the  physical  support  of  all  dentists  interested 
in  dental  education,  from  witnessing  the  marked  superiority  in 
point  of  ability  which  their  graduates  would  present.  At  all 
events,  w^hen  the  example  is  once  set,  no  doubt,  all  dental  col- 
leges will  follow  in  the  adoption  of  rules  and  regulations  of  a 
similar  character. 


ADDITIONAL  REPORT 

ox 

DENTAL  EDUCATION. 


By  G.  W.  KEELY,  a  Member  of  the  Committee. 


iHE  branch  of  dental  surgery  is  certainly  a  legitimate  spc- 


1  cialty  of  medicine.  It  should  assume  its  true  functions  in 
the  healing  art,  and  its  relation  to  the  medical  profession  in  gen- 
eral. Its  practical  processes  should  be  controlled  by  the  princi- 
ples of  medical  science.  Granting  this,  the  basal  elements  of 
dental  practice  will  be  found  in  a  thorough  study  of  the  whole 
physical  organism. 

A  satisfactory  acquaintance  with  these  ground  truths,  should 
hereafter  be  required  of  every  student  of  dental  science,  as  the 
first  step  to  bring  our  specialty  into  its  normal  relations  to  the 
general  system  from  which  it  is  a  legitimate  offshoot.  The 
time  has  gone  by  when  a  mere  mechanical  skill,  with  a  few 
general  ideas,  picked  up  in  desultor}'  miscellaneous  reading,  can 
be  regarded  as  a  preparation  for  the  serious  and  delicate  respon- 
sibilities of  the  dental  practitioner. 

He  is  a  member  of  a  learned  profession,  to  whom  the  com- 
munity look  up  with  increasing  respect,  in  proportion  as  those 
qualities  develop.  Knowledge,  which  is  power  in  every  other 
branch  of  human  activity,  is  no  less  such  in  that  branch  of  the  heal- 
ing art,  which  takes  cognizance  of  one  of  the  most  important 
functions  of  the  human  economv. 

The  coldness  of  the  general  medical  practitioner,  has  hitherto 
been  a  barrier  to  that  intimate  association,  which  should  exist 
between  the  two  professions.    This  has  been  remarked  by  den- 
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tists  from  abroad,  who,  not  comprehending  the  true  state  of 
things,  are  apt  to  lay  the  blame  upon  the  dentist;  whereas,  the  fault 
lies  with  the  other  party.  It  is  not  to  be  supposed  however,  that 
this  seeming  prejudice,  can  forever  resist  the  influences  of  rea- 
son, and  common  sense.  Let  the  dental  practitioner  demonstrate 
his  worthiness  of  professional  coixipanionship,  by  thoroughly 
grounding  himself  in  the  fundamental  principles  of  medical 
science,  and  ripply  them  to  his  chosen  specialty  by  legiti- 
mate, logical,  and  practical  processes;  let  him  manifest  a 
commanding  professional  skill,  a  thorough  culture,  and  general 
manhood,  and  he  will  find  the  narrow  spirit  of  professional  big- 
otrv,  which  refuses  to  recognize  the  scientific  brotherhood  of 
this  special  branch  of  medicine,  gradually  narrowing  itself  out 
of  existence.  Dental  education  must  then  be  extended  to  embrace 
all  the  basal  elements  of  medical  science.  A  thorough  indoctri- 
nation in  these,  demands  a  preliminary  broad  literary  culture. 
The  mind  must  be  versed  in  the  general  rudiments,  and  trained 
in  all  the  methods  of  logical  thought  which  develop  the  under- 
standing. The  sensibilities  of  the  heart  and  monitions  of  the 
conscience,  no  less  need  the  genial  impulses  of  aesthetic  and  mor- 
al culture.  Dental  practice  and  science,  need  a  fully  developed 
and  highlv  intelligent  manhood  as  its  basis.  The  college  diploma 
is  too  often  a  fraud  upon  the  community,  but  one  so  transparent  as 
to  work  little  injury  save  with  the  ignorant.  The  literary  and 
scientific  training  truly  represented  by  that  diploma,  is  the  least 
that  the  professional  man  should  be  satisfied  with,  as  the  basis  of 
his  professional  education.  The  elements  of  general  medical 
science  might  be  acquired  by  the  candidate  for  dental  practice, 
in  the  medical  college  proper,  provided  there  was  a  harmonious 
co-working  of  the  two  professions  in  education.  In  the  absence 
of  this  mutual  understanding  however,  it  may  be  thought  best 
bv  those  who  bear  the  responsibilities  of  dental  education,  to  pro- 
vide adequate  facilities  for  instructions  in  general  medical  science 
in  the' dental  college.  It  is  of  less  importance  zvherc  the  work 
is  done  than  that  it  be  well  done.  Whether  the  medical  college 
should  organize  a  special  faculty  in  dental  science  and  make  its 
curriculum  of  studies  conform  to  the  necessities  of  students  de- 
voting themselves  to  the  special  practice,  or,  whether  the  dental 
college  should  secure  the  services  of  skilled  medical  professors. 
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to  teach  the  fundamental  elements,  is  a  question  which  may  he 
better  answered  after  an  adequate  experience. 

At  present,  there  is  ample  I'oom  for  dogmatism  in  the  absence 
of  facts.  What  is  here  insisted  on,  is,  that  this  preparation  should 
be  honestly  and  thoroughly  made.  Having  these  elements 
learned,  the  student  is  prepared  to  take  up  the  study  of  the  spe- 
cial branches  of  science  pertaining  to  his  calling,  from  a  more 
commanding  position,  and  with  a  far  more  intelligent  apprecia- 
tion of  their  significance  and  value.  His  mind  is  already  trained 
to  habits  of  investigation,  and  hence  he  will  not  spend  the  time 
required  by  imperfectly  educated  minds,  in  order  to  assume  the 
proper  role  of  study.  An  immense  mass  of  preliminary  prin- 
ciples, will  be  incorporated  with  his  understanding,  and  leave 
him  a  great  amount  of  time  for  the  higher  elements  of  his  pro- 
fession, which  the  imperfectly  educated  man  must  apply  to  labor- 
ious study  of  the  rudiments.  Perhaps  in  thus  broadening  the 
scope  of  preparation  for  the  practice  of  dentistry,  we  may  cause 
impatient  aspirants  to  turn  away  in  disgust,  and  resolve  that  they 
will  ignore  all  such  requirements,  and  rush  to  seize  the  emolu- 
ments of  the  profession  by  some  shorter  road. 

Let  such  remember  that  the  time  for  this  has  passed  by ;  success 
in  any  scientific  calling  demands  a  far  more  elaborate  prepara- 
tion, than  in  the  last  generation. 

The  leaders  in  dental  practice,  many  of  whom  acquired  their 
professional  learning  without  the  facilities  enjoyed  by  the  young 
men  of  this  day,  are  the  foremost  in  recognizing  the  necessity  of 
this  broad  and  noble  culture. 

The  requirements  of  the  practice  are  daily  calling  for  a  more 
advanced  and  scientific  intelligence,  and  they  who  minister  to 
these  demands  must  have  laid  up  in  their  mental  organization, 
the  natural  and  required  abilities  to  grapple  with  the  ever  in- 
creasing responsibilities.  A  young  man  who  rashly  assumes 
professional  responsibilities,  without  thorough  and  honest  prepar- 
ation, is  not  only  condemning  himself  to  a  very  meagre  share 
of  the  benefits  of  his  calling,  but  is  criminally  exposing  his  un- 
happy patients  to  the  sinister  consequences  of  his  blundering  ig- 
norance. The  student  of  dentistry  should  place  himself  and 
his  studies  under  the  direction  of  some  competent  preceptor,  one 
of  recognized  skill  and  respectability,  who  is  sufficiently  alive  to 
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the  responsibilities  of  his  position,  and  of  the  ever  widening  de- 
mand of  dental  science — who  will  require  from  three  to  five 
years  of  preparatory  study.  A  sensible  and  honest  preceptor, 
will  first  take  the  measure  of  his  pupil,  physically,  intellectually, 
and  morally.  If  he  is  found  deficient  in  any  required  element  of 
success,  he  should  plainly  unfold  it.  He  should  explain  the  ne- 
cessity of  thorough  preparation  for  the  duties  of  his  proposed 
calling,  and  give  him  the  broadest  possible  views  of  professional 
duty  and  the  arduous  demands  which  it  will  certainly  make  upon 
his  energies  and  time.  He  will  moderate  his  impatience  to  as- 
sume those  responsibilities,  and  keep  his  mind  fixed  upon  the 
grand  goal  of  eminent  success,  to  be  won  only  by  persevering  ef- 
fort. In  directing  his  preparatory  studies  he  will  recognize  the 
necessity  of  the  best  instruction  in  the  general  principles  of  med- 
ical science.  He  should  not  fail  to  point  out  the  vast  numbers  of 
illy  educated  young  men,  which  the  rival  medical  schools  of  our 
country  are  annually  sending  forth  to  prey  upon  the  distresses  of 
the  community.  He  will  especially  deprecate  the  same  foolish  and 
suicidal  policy  in  the  establishment  of  dental  colleges. 

The  more  intelligent  men  of  the  medical  profession  are  becom- 
ing alarmed  at  the  annual  copious  discharge  from  their  schools, 
and  know  that  this  affluence  of  numbers,  can  be  secured  only  at  a 
large  sacrifice  of  qualifications ;  they  understand  what  inducments 
moral  and  local  interests  are  prone  to  offer  young  men,  which  do 
not  lie  in  the  direction  of  hard  study,  and  thorough  preparation,  but 
rather  in  the  neglect  of  them.  In  order  to  swell  the  number 
of  graduates,  the  standard  of  attainments  must  be  lowered,  which 
cannot  be  done  without  serious  injury  to  the  character  of  the 
profession. 

The  present  time  admits  of  less  blundering  in  this  direction,  than 
any  time  of  past  history,  as  the  demand  for  high  and  thorough  qual- 
ifications for  medical  practice,  is  more  pressing  than  ever.  There 
are  doubtless  medical  schools  in  the  country,  which  do  not  yield 
to  this  demoralizing  temptation,  and  which  require  as  an  inex- 
orable condition  to  graduation,  a  thorough  mastering  of  the  ele- 
ments of  medical  science,  as  shown  by  a  severe  and  exhaustive 
examination.  The  diplomas  of  such  colleges  stand  high,  because 
they  represent  a  definite  amount  of  thorough  preparation  and 
training.    To  such  a  school,  the  prudent  dental  practitioner,  will 
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direct  his  pupil  if  necessary,  to  receive  his  preliminary  medical 
education,  and  insure  the  greatest  amount  of  mental  discipline. 

The  time  is  not  far  distant,  when  the  dental  colleges  will  be 
compelled  to  provide  this  preliminary  instruction.  To  accom- 
plish this  greatly  desired  result,  it  will  be  well  if  the  crying 
error  of  the  medical  profession  be  avoided.  Instead  of  attempt- 
ing to  establish  dental  colleges  in  every  great  city,  it  would  be 
the  only  wise  and  true  policy,  to  concentrate  efforts  at  a  few  lead- 
ing points. 

The  number  of  practitioners  of  our  specialty,  must  remain 
relatively  small,  in  comparison  to  the  medical  profession,  and 
hence  it  is  folly  to  set  up  a  grand  array  of  colleges.  Three  or 
four  will  be  ample  provision  for  our  whole  country.  Say  one 
east,  one  west,  and  one  south;  and  when  the  time  arrives  let  one 
be  established  on  the  Pacific  coast.  For  this  number  of  dental 
colleges,  it  would  be  comparatively  an  easy  work  to  secure  a 
permanent  endowment,  by  each  section  concentrating  their  efforts 
and  means,  and  with  a  curriculum  of  studies  embracing  both 
dental  and  medical  science. 

The  professors  of  the  colleges  already  established,  are  very 
poorly  paid  for  their  services,  and  are  compelled  to  eke  out  their 
subsistence,  by  active  professional  labor.  This  necessity  must  to 
some  extent,  impair  the  value  of  the  instruction  imparted.  Each 
chair  in  a  dental  faculty,  is  sufficient  to  tax  fully  the  energies  of  a 
first-class  mind.  The  investigation  of  new  points,  the  co-ordina- 
tion of  principles,  and  their  adaptation  to  instruction,  demand  the 
undivided  attention  of  the  professor.  His  pupils  may  not  at  the 
time  be  able  to  detect  any  shortcomings  in  his  labors,  but  in  after 
years  they  may  become  conscious  of  deficiencies  which  they  will 
be  compelled  to  make  good  by  severe  extra  labor,  amid  the  toils 
of  professional  duties.  This  starveling  policy  will  be  found 
in  the  end  to  involve  an  enormous  waste  of  time,  effort,  and 
money. 

It  is  a  notorious  fact  that  not  a  single  professor  in  any  of  our 
dental  schools  holds  his  position  except  at  a  pecuniary  sacrifice. 
This  is  neither  just,  nor  right,  and  no  such  unnecessary  sacrifice 
should  be  required  of  men  in  the  performance  of  public  duty 
Our  profession  owes  to  all  such,  a  lasting  debt  of  gratitude.  I 
am  aware  that  this  policy  of  concentration,  will  ignore  powerful 
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local  interests,  and  may  provoke  sharp  recrimination.  This,  how- 
ever, is  one  of  the  conditions  of  success  in  any  great  movement. 
The  truth  is  ascertained  only  after  discussion  and  even  sharp 
altercation.  But  here  wc  must  not  forget  the  amenities  of  gen- 
tlemanly and  professional  courtesy.  When  w^e  are  brought  to 
recognize  the  necessity  of  concentration  upon  a  few  dental  schools, 
we  must  resolutely  hold  to  that  policy,  in  spite  of  the  clamor 
which  may  be  raised  by  interested  parties. 

The  absolute  necessity  of  this  concentration,  is  obvious  to  those 
best  acquainted  with  the  condition  of  our  schools.  By  limiting 
the  number,  and  concentrating  our  resources  upon  their  endow- 
ment, it  will  be  perfecth'  practicable  to  secure  to  each  professor 
a  competent  salary.  But,  if  we  see  proper  to  follow  the  foolish 
example  of  our  literary  and  medical  educators,  and  divide  up  our 
means  in  a  great  number  of  starveling  projects,  we  will  inflict 
upon  dental  education  the  disastrous  evils  which  they  are  now 
deploring.  We  sincerely  hope  that  the  real  state  of  the  case  may 
be  seen  before  we  become  helplessly  involved  in  the  ruinous 
policy  of  dissension  and  division. 
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Dr.  John  Allen:  Dental  education  embraces  much  more 
than  a  casual  observer,  upon  a  superficial  observation,  would  sup- 
pose. It  has  been  well  said  that  every  man  has  two  educations, 
one  which  he  derives  from  others,  and  one  which  he  gives  to 
himself.  We  have  had  elaborate  remarks  in  these  papers  upon 
the  degree  of  education  that  is  to  be  derived  from  others.  The 
few  remarks  I  have  to  make  now  will  be  confined  to  the  latter. 
It  has  been  said  of  our  dental  colleges  that  they  have  not  dis- 
charged their  duties,  that  graduates  have  gone  out  from  these 
institutions  who  have  not  met  the  requirements  of  their  patients, 
and  discredit  has  reflected  back  upon  the  institution  from  which 
they  graduated.  This  is  wrong  and  it  is  for  want  of  this  second 
education  that  this  thing  is  met  with. 

In  our  institutions  the  pupils  are  expected  to  go  as  far  as  the 
books  and  their  instructors  lead  them.  It  is  too  often  the  case  that 
the  students  after  graduating,  will  settle  down  into  mediocrity  and 
suppose  because  they  bear  with  them  a  diploma,  that  is  as  far  as 
they  can  go. 

It  is  self-education  that  enables  men  to  go  beyond  where 
others  have  gone,  without  which  there  will  be  no  progress. 
After  having  exhausted  what  can  be  learned  from  books  and 
teachers  let  the  mind  of  the  student  then  be  turned  upon  itself,  and 
it  may  be  able  to  bring  out  hidden  treasures  that  were  never 
before  revealed  to  men. 

A  celebrated  painter  remarked  that  when  he  wished  to  produce 
the  desired  results  he  mixed  brains  with  his  colors.  It  is  a  very 
important  matter,  especially  in  our  profession  that  we  mix  brains 
with  our  work. 

While  concentrating  our  efforts  to  elevate  our  profession,  in 
advancing  the  most  important  branch  of  it — the  preservation  of 
teeth,  the  artificial  branch  has  been  unfortunately  neglected,  and 
when  I  made  the  remark  yesterday  that  that  branch  was  lower 
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to-day  than  it  was  30  years  ago,  I  meant  just  what  I  said ;  but  as 
a  whole  our  profession  stands  higher  than  it  ever  did  before. 

Dr.  Walker:  I  hold  that  the  dental  profession  occupies  no 
mean  position  and  am  glad  that  this  paper  has  so  clearly  stated 
my  views  upon  some  points  of  this  topic.  But  I  hope  that  our 
dental  colleges  will  go  a  little  further  than  any  of  them  have 
been  going.  The  man  that  merely  confines  his  attention  to 
mechanical  manipulation  of  teeth  does  not  go  to  the  full  extent 
of  what  a  dental  education  should  include.  When  we  see  so 
many  of  our  best  men  in  the  profession  breaking  down,  having 
to  sj^end  months  after  months  away  from  their  offices  to  recuper- 
ate, we  see  the  lack  of  knowledge  they  ought  to  possess,  the 
lack  of  appreciation  of  that  whole  education  which  should  demand 
a  knowledge  of  the  system  beyond  the  mouth. 

Dr.  Taft  :  There  are  many  obstacles  that  lie  in  the  way  of 
effecting  a  thorough  dental  education.  One  rests  with  the  pro- 
fession, those  who  assume  to  be  private  tutors.  There  ought  to 
be  great  care  exercised  by  every  one  who  attempts  the  instruction 
of  students.  Care  should  be  exercised  in  the  selection  of  those 
who  are  encouraged  to  enter  upon  a  course  of  preparation  for 
dental  practice.  This  care  should  have  reference  to  the  inherent 
ability  of  the  student,  his  ability  to  study,  and  to  his  preliminary 
education.  He  should  have  a  good  literary  and  general  scientific 
education,  which  should  embrace,  as  has  been  stated  in  both  the 
papers  read,  a  thorough  knowledge  of  all  the  fundamental  prin- 
ciples and  subjects  pertaining  to  medicine  and  surgery. 

I  know  that  many  have  said  it  is  better  to  go  into  the  colleges 
at  once,  where  there  would  be  systematic  training  better  than 
can  be  obtained  in  any  private  office.  There  are  other  things  to 
be  accomplished  besides  the  mere  instruction  in  the  profession. 
A  student  comes  in  with  almost  an  entire  absence  of  a  just  appre- 
ciation of  what  he  is  about  to  do.  Stimulate  him,  educate  him  to 
understand  what  he  has  before  him  and  what  will  be  required  of 
him.  Do  not  tell  him  that  with  a  year  or  two  of  private  pupil- 
age and  two  courses  in  a  college  he  can  be  as  well  fitted  to 
practice  dentistry  as  anybody,  as  is  too  frequently  done.  Give 
him  to  understand  that  it  requires  a  thorough  course  of  training. 

The  Mississippi  Valley  Dental  Association  years  ago,  when 
the  standard  was  very  much  lower  than  now,  resolved  that  its 
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members  would  not  receive  students  for  less  than  two  years  at 
the  least.  More  recently  the  Michigan  State  Association  passed 
a  resolution  that  its  members  should  not  receive  a  student  unless 
he  took  a  pupilage  of  three  years  and  at  least  two  courses  in  a 
dental  college,  and  I  must  say  that  from  the  State  of  Michigan 
we  receive  students  as  well  prepared  as  from  any  other  section 
of  the  country,  if  not  better. 

I  have  watched  this  thing  closely  and  have  observed  where  our 
best  students  come  from.  They  come  from  the  offices  of  men 
who  give  them  a  thorough  training.  One  gentleman  who  read 
a  paper  this  morning  will  not  accept  a  student  in  his  office  short  of 
three  or  four  or  five  years,  and  when  he  gets  them  there  he  gives 
them  a  thorough  training  and  drilling,  and  when  his  students 
enter  the  college  they  go  prepared  about  as  well  as  many 
students  are  when  they  pass  out  from  the  colleges. 

The  local  societies  are  taking  up  the  matter  of  dental  educa- 
tion. The  State  societies  are  taking  it  up.  That  is  all  very 
proper,  but  it  seems  to  me  that  a  presentment  should  be  made 
from  this  body  in  respect  to  this  matter.  This  is  a  representative 
body  and  it  cannot  affi3rd,  for  its  own  reputation,  to  let  the  local 
societies  go  in  advance  and  lead  it.  We  should  make  a  pro- 
nouncement upon  this  subject  that  should  be  clear  and  unmis- 
takable. A  thorough  consideration  of  the  subject  should  be  had 
here,  and  it  should  be  carried  down  to  the  local  societies,  and  if 
they  all  come  up  to  the  highest  level  that  this  body  will  take, 
uniformity  can  be  maintained. 

Let  this  body  make  a  clear  and  unmistakable  pronouncement 
upon  this  subject,  one  that  cannot  be  mistaken  by  our  educational 
institutions  throughout  the  country,  and  no  college  in  the  coun- 
try, I  think,  would  ignore  it. 

Dr.  Thomas:  You  will  all  agree  with  me  that  the  longer  we 
are  in  the  profession  the  less  we  desire  to  have  students  in  our 
offices,  but  there  are  those  that  have  such  a  strong  attachment  for 
pecuniary  interest  that  students  that  have  no  business  there,  are 
continually  admitted  to  offices;  and  I  believe,  as  Prof.  Taft 
remarked,  that  this  association  ought  to  take  the  initiatory  step  to 
lay  out  the  ground  work  as  to  how  young  men  shall  come  into 
this  profession.  I  believe  it  is  one  of  the  crudest  things  that  a 
dentist  can  do  to  advise  a  young  man  that  he  can  become  a 
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dentist  in  less  than  seven  years  of  study.  I  believe  the  time  will 
come,  and  I  hope  to  live  to  see  it,  when  a  dentist  going  out  of  a 
dental  college  will  be  just  as  well  fitted  to  practice  medicine 
as  dentistry,  because  I  believe  dentistry  is  but  a  specialty  of 
medicine. 

My  opinion  is  that  no  dentist  should  admit  a  student  to  his 
office  at  all.  He  should  go  directly  to  a  dental  college,  because 
men  have  such  varied  ideas  of  dental  practice.  You  cannot  find 
two  men  who  are  practicing  dentistry  who  have  the  same  ideas 
as  to  how  a  child  should  be  taught.  I  speak  of  them  as  children, 
because  I  believe  they  should  enter  the  study  as  children,  no 
matter  how  old  they  are. 

I  do  not  say  but  what  there  are  a  great  many  men  who  are 
practicing  dentistry  that  are  thoroughly  competent,  in  every 
respect  to  take  students  into  their  offices  to  educate  them  without 
their  going  to  a  college,  but  those  are  not  the  men  who  will  do 
it.  Men  who  take  students  are  usually  those  who  have  pecuniary 
interests  in  view,  and  for  that  reason  I  would  be  in  favor  of  pre- 
venting dentists  from  taking  students  into  their  offices. 

Dr.  Stockton:  We  live  in  a  busy  age;  haste  is  written  on 
every  hand,  and  as  some  one  remarked,  it  takes  but  a  little  while 
to  become  a  grandfather  in  dentistry.  I  think  it  was  the  Ohio 
Dental  College,  a  few  years  ago,  that  prescribed  as  a  necessary 
qualification  of  students  that  they  should  know  something  about 
the  English  language  before  they  entered,  but  the  pressure  has 
become  so  strong  that  they  have  done  away  with  that  I  under- 
stand, and  have  swept  it  from  their  books. 

New  Jersey  has  upon  her  statute  books  a  law  with  regard  to 
the  practice  of  dentistry.  There  must  be  an  examination  before 
a  board  of  censors  and  that  board  understand  themselves  so  well 
that  they  reject  any  young  man  who  comes  before  them  unless 
he  is  so  thoroughly  qualified  that  they  cannot,  in  all  conscience 
reject  him. 

If  it  comes  to  this,  that  none  can  enter  our  profession  unless  he 
is  a  graduate  of  a  college,  in  a  very  short  time  our  profession  will 
be  just  where  we  desire  to  see  it,  and  there  is  where  we  must  put 
down  our  feet,  and  say  it  shall  come. 

Dr.  BoGUE :  I  do  not  conceive  that  the  multiplication  of  State 
laws  is  going  to  aflfect  graduates  of  dental  schools.    Dr.  Taft  says 
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colleges  have  enough  to  bear,  but  in  my  opinion  the  public 
opinion  of  dentists  influences  the  action  of  colleges  very  much. 
We  have  never  taken  a  stand  which  compelled  the  colleges  to 
adopt  a  certain  standard.  One  school  will  have  a  standard  that 
we  might  all  approve;  another  will  sell  its  diploma  for  $25.  We 
have  to  pronounce  among  ourselves  such  an  opinion  that  they 
may  take  a  different  stand  from  what  they  now  take. 

Dr.  Butler  :  If  men  come  out  with  a  diploma  it  should  mean 
something.  Diplomas  are  too  cheap;  we  have  too  many  gradu- 
ates. I  was  once  accused  of  disloyalty  to  the  profession  because 
when  a  resolution  was  offered  in  a  certain  society  that  we  should 
require  a  three-years  pupilage,  to  be  supplemented  by  lectures 
and  graduation,  I  said  I  would  like  to  offer  an  amendment 
that  the  students  should  be  graduates  of  a  dental  or  medical 
school.  I  would  make  them  to  be  graduates  of  both  schools,  and 
then  they  would  not  have  too  much  knowledge  to  enter  upon 
the  practice  of  the  profession. 

I  do  not  believe  it  is  policy  to  send  a  raw  student  to  a  dental 
school,  I  don't  care  how  good  the  school  is.  Fault  is  found 
with  the  schools  and  with  the  graduates,  and  yet  there  seems  to 
be  a  disposition  to  multiply  the  colleges.  I  wish  they  were 
simmered  down  to  two  or  three,  and  faculties  put  in  that  are  good 
for  something,  and  endowed ;  give  them  a  sufficient  fund  to  pay 
for  good  teachers.  It  has  become  a  recognized  fact  that  the  most 
successful  schools  in  teaching,  and  those  that  have  the  largest 
classes  and  turn  out  the  best  students  are  those  that  provide 
ample  hospital  and  clinical  instructions.  It  will  not  do  to  put  an 
inferior  man  there  to  demonstrate  mechanical  or  operative  den- 
tistry. The  teaching  of  mechanical  dentistry  don't  amount  to  any- 
thing. As  Dr.  Allen  said,  we  are  not  as  far  advanced  in  that 
department  as  we  were  twenty  or  thirty  years  ago. 

Dr.  Allport  :  A  great  deal  can  be  said  about  this  question, 
but  the  thing  is  to  say  something  practical.  It  is  easy  to  blame 
the  schools,  but  not  so  easy  to  suggest  some  practical  plan 
whereby  a  thorough  education  will  be  more  general.  There  is  a 
desire  that  dentistry  should  be  regarded  as  a  specialty  of  medi- 
cine, but  the  present  course  of  instruction  in  either  private  offices 
or  colleges  is  not  the  best  to  secure  that  end.    The  same  course 

of  study  should  be  pursued  that  other  specialists  in  medicine  go 
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through  with;  books  are  studied  and  lectures  attended  for  three 
years;  and  the  extra  time  is  devoted  to  the  study  of  the  special 
studies;  and  these  cannot  be  pursued  until  a  general  knowledge 
of  medicine  is  obtained.  The  student  of  dentistry,  on  the  con- 
trary, simply  takes  a  partial  course  of  reading,  and  commences 
work  in  the  laboratory;  thus  studying  a  profession  and  learning 
a  trade  all  at  once.  No  one  expects  a  trade  to  be  learned  in  less 
than  three  years'  apprenticeship.  Certainly  even  mechanical 
dentistry  requires  as  much  preparation  as  that;  and  to  properly 
practice  all  branches,  a  man  must  learn  both  a  trade  and 
profession  in  that  time.  The  study  and  practice  should  be 
divided.  Let  the  meclianical  dentist  confine  himself  to  that 
branch,  and  let  the  dentist  who  treats  diseases  of  the  teeth  become 
fitted  as  a  medical  specialist  in  a  medical  college;  let  him  breathe 
the  atmosjDhere  of  medical  teaching;  then  we  shall  have  done  the 
same  that  is  done  to  make  ophthalmotologists  and  aurists.  Desig- 
nate mechanical  dentists  as  you  please,  but  drop  the  word  dentist 
as  soon  as  you  can.  We  may  have  "dentologist"  to  designate  those 
who  operate  on  the  natural  teeth;  the  others  may  be  called  what 
you  please,  as  "dentificer"  or  "dentician,"  but  let  them  be  called 
by  different  names,  and  soon  they  will  be  so  recognized  by  the 
public,  who  will  be  better  served  than  by  the  present  practice. 

Dr.  Morgan  :  I  feel  entitled  to  be  heard  on  this  subject,  for  I 
am  the  the  oldest  regular  graduate  that  belongs  to  this  associa- 
tion. I  suppose  there  are  in  this  country  entering  the  profession 
at  least  1200  dentists  each  year,  and  of  that  large  number  there 
are  about  250  that  attend  lectures,  that  go  to  college.  If  you  can 
devise  any  plan  to  get  the  students  of  dentistry  in  this  country 
into  the  colleges,  it  will  be  a  greater  advance  than  we  have  ever 
made  in  five  or  ten  years. 

I  am  free  to  admit  that  our  dental  colleges  are  not  w^hat  they 
should  be.  Much  stress  has  been  laid  upon  the  term  of  tuition, 
the  time  which  should  be  devoted  to  dentistry  before  a  gentle- 
man should  be  permitted  to  go  forth  to  practice  his  profession. 
I  do  not  subscribe  to  the  importance  of  this  matter.  I  think 
when  an  individual  goes  to  a  dental  college  and  comes  up  before 
the  proper  authorities  and  passes  his  examination  he  ought  to 
have  his  diploma.  I  do  not  care  w^hether  it  is  one  year  or  ten, 
but  I  w^ant  him  to  be  able  to  pass  his  examination,  and  I  would 
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like  to  see  all  our  colleges  adopt  that  idea.  I  think  in  some  of 
the  institutions  in  this  country  that  is  the  mode  of  proceedure.  I 
believe  in  the  medical  department  of  the  University  of  Virginia 
there  are  only  three  professors,  and  yet  a  diploma  from  that 
institution  is  the  highest  recommendation  that  a  man  can  have  all 
over  the  broad  southern  country,  because  they  take  their  students 
and  examine  them  at  the  end  of  one  year,  at  the  end  of  two  years, 
at  the  end  of  three  or  four  or  five  years,  and  v\^hen  they  earn 
their  diploma  they  get  it,  and  they  get  it  on  the  ground  of  quali- 
fication and  not  because  they  have  been  there  a  given  length  of 
time. 

If  we  can  adopt  some  plan  to  get  the  dentists  of  the  country 
generally,  into  connection  with  our  associations,  it  will  be  one  of 
the  means  by  which  we  may  remedy  some  of  the  defects  in  our 
education.  In  the  State  of  Tennessee  we  have  about  250  den- 
tists. About  50  of  those  are  connected  with  the  dental  associa- 
tions. The  others  are  beyond  our  reach;  they  do  not  take  our 
literature;  they  do  not  read  a  single  journal;  they  never  mix 
with  the  profession  anywhere,  they  stay  at  home  and  circulate 
around  in  their  own  circles,  squat  down  in  the  little  towns  and 
we  never  see  them.  If  we  can  adopt  any  plan  to  bring  out  that 
class  of  men — for  I  presume  it  is  the  same  all  over  the  country — 
so  as  to  bring  them  in  contact  with  the  more  advanced  in  the 
profession  there  will  be  much  less  difficulty  about  getting  students 
into  the  dental  colleges  and  giving  them  proper  training. 

We  in  Tennessee  were  among  the  first  to  adopt  a  regulation 
requiring  every  man  connected  with  the  association  to  pledge  his 
students  to  at  least  two  years  pupilage  and  graduation  in  a 
medical  or  dental  college  before  they  proposed  to  practice  in  any 
other  capacity  than  that  of  an  assistant.  We  have  not  lived  up 
to  that  very  well,  but  it  has  had  a  very  wholesome  eflfect  upon  the 
profession  in  the  State. 

Dr.  Wetherbee:  Public  opinion  is  arrayed  against  the  rapid 
and  successful  advancement  of  the  profession.  The  larger  part 
of  the  persons  who  require  dental  services  are  persons  of  moderate 
means,  and  they  desire  to  spend  their  money  to  the  best  possible 
advantage,  and  they  call  upon  the  first  man  whose  shingle  they 
see,  who  will  do  their  work  for  the  least  money. 


172 


AMERICAN  DENTAL  ASSOCIATION. 


We  have  not  sought  the  piibHc  press  as  a  means  of  communi- 
cation with  our  patients.  In  the  second  place  there  are  a  great 
many  practitioners  who  have  not  had  a  thorough  office  dental 
education;  I  mean  they  have  not  been  instructed  in  the  mechan- 
ical department,  and  I  hold  in  opposition  to  the  gentleman  on  my 
left  (Dr.  Allport)  that  you  will  not  be  able  to  divorce  the 
mechanical  department  from  the  operative.  It  mav  be  so  in 
isolated  cases  but  it  will  not  be  so  very  generally. 

I  know  of  men  not  more  than  750  miles  from  here,  who  30  or 
35  years  ago  were  in  the  habit  of  receiving  students  for  a  term  of 
three  years,  the  students  finding  themselves  and  paying  $100  a 
year,  and  during  all  that  period  of  time  never  were  invited  into  the 
office  or  instructed  one  hour  in  operations  upon  the  teeth,  and  I 
know  of  one  man  in  practice  in  Boston  to-day  who  was  with  his 
preceptor  three  years  in  the  mechanical  department  and  never  saw 
a  tooth  filled,  and  did  not  receive  one  hours'  instruction  with  refer- 
ence to  the  method  of  filling  teeth,  and  yet  should  that  pre- 
ceptor's name  be  mentioned,  you  would,  for  the  honorable  position 
he  has  held  for  so  many  years,  award  him  a  meed  of  praise. 

I  hold  that  no  reputable  dentist  should  take  a  student  for  less 
than  three  years,  and  also  that  the  student  should  sign  a  contract 
binding  himself  by  his  honor  that  at  the  close  of  three  years  he 
will  enter  a  dental  college  and  graduate. 

This,  the  leading  association  of  dentists  is  to-day  a  stumbling 
block  to  our  advance,  and  wherein?  The  association  is  made  up 
of  members  who  are  graduates  and  non-graduates.  We  have  men 
who  never  graduated  at  a  dental  college  who  are  able,  efficient, 
and  honorable  as  practitioners,  and  successful  too,  but  that  does 
not  cure  the  evil,  and  what  shall  be  done  ?  If  you  wish  to  aid 
them  in  the  work  in  which  they  are  engaged,  change  your  con- 
stitution, and  allow  no  delegate  to  come  here  except  he  is  a  grad- 
uate of  a  dental  or  medical  college.  When  you  have  done  this 
you  will  have  accomplished  something  which  is  an  example 
which  will  affect  the  whole  country  and  wake  men  up  to  a  desire 
to  do  something. 

Dr.  McQuiLLEx:  In  listening  to  the  annual  criticisms  of 
dental  colleges  in  our  national  association,  I  am  forcibly  remind- 
ed of  an  utterance  of  that  genial  wit  and  humorist,  the  "  Profes- 
sor at  the  Breakfast-table,"  wherein  he  says:  "When  nature 
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invented,  manufactured,  and  patented  her  authors,  she  made 
critics  out  of  the  chips  that  were  left."  It  takes  time,  labor,  and 
thought  to  write  a  good  book,  or  to  found,  manage,  and  maintain 
a  college;  but  with  a  breath  or  a  few  strokes  of  the  pen  slight 
faults  can  be  exaggerated  into  great  defects,  and  unfounded 
assertions  of  unfaithfulness  to  duty  made  without  due  examina- 
tion of  their  authenticity.  No  one  can  be  more  conscious  of  the 
shortcomings  and  deficiencies  of  dental  colleges  than  those  who  are 
managing  them,  and  endeavoring,  so  far  as  they  can  with  limited 
means  and  inadequate  support,  to  increase  their  sphere  of  useful- 
ness. Do  gentlemen  appreciate  the  trouble,  time,  and  expense 
that  those  who  are  engaged  in  teaching  are  subjected  to?  Would 
it  not  be  well  if,  in  addition  to  criticising  these  efforts,  they  would 
aid  in  the  cause  of  education  by  contributing  money  towards  en- 
dowing the  colleges;  or,  better  still,  spend  their  time  and  money 
in  establishing  and  maintaining  dental  colleges,  and  thus  show 
the  profession  how  much  better  they  could  do  the  work  ?  Why 
not  criticise  private  perceptors  in  their  unquestionable  failure  to 
perform  their  duty?  For  the  vast  majority  of  accessions  to  the 
ranks  of  the  profession  come  from  private  offices.  The  curricu- 
lum of  instruction  in  the  dental  colleges,  in  place  of  being  less- 
ened, has  been  enlarged.  Formerly  a  winter  course  of  four 
months  constituted  the  annual  term;  now,  in  addition  to  that,  in 
some  of  the  colleges,  there  are  spring  and  fall  courses  of  lectures, 
with  the  dispensary  and  laboratory  open  all  the  year,  where 
every  opportunity  is  afforded  for  acquiring  a  practical  knowledge 
of  the  profession  without  additional  charge  to  the  student.  The 
standard  of  graduation  has  also  kept  pace  with  this. 

Speaking  not  from  isolated  cases  or  a  limited  experience,  but 
as  one  who  has  had  every  opportunity  of  observing  the  men  who 
have  attended  lectures  in  the  medical  and  dental  colleges  in 
Philadelphia  during  the  past  twenty-five  years — the  class  of 
students  entering  and  graduating  from  the  dental  colleges  now, 
instead  of  being  inferior  to  those  of  former  years,  is  vastly  supe- 
rior in  mental  culture,  for  many  of  them  have  enjoyed  every  ad- 
vantage in  scholastic  opportunities  in  the  best  universities  of  our 
own  and  foreign  lands,  prior  to  matriculating  in  our  institutions. 
We  are  told  that  there  should  be  fewer  schools;  that  four  would 
suffice,  one  in  the  east,  one  in  the  west,  one  in  the  south,  and  one  on 
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the  Pacific  coast.  Has  the  gentleman  considered  the  question  in 
all  its  bearings?  Colleges  are  established  not  merely  to  supply 
the  wants  of  the  present,  but  the  demands  of  the  future;  not  only 
to  educate  those  who  are  to  serve,  in  our  land,  forty  millions  of 
people  in  the  present,  but  five  hundred  millions  in  the  future. 
Again,  if  all  engaged  at  present  in  the  practice  of  dentistry  who 
need  educating,  and  the  yearly  additions  to  the  ranks  of  the  pro- 
fession who  come  in  from  private  offices  without  an  education, 
were  forced  by  state  laws  or  an  enlightened  public  opinion  to 
obtain  a  collegiate  education,  the  dental  colleges  now  in  existence 
could  not  accommodate  them;  indeed,  with  the  present  facilities, 
the  best  arranged  institutions  in  the  country  could  not  give  that 
practical  instruction  which  is  such  an  important  element  in  den- 
tal education,  to  more  than  one  hundred  students;  whereas,  on 
account  of  the  different  methods  of  instruction  in  medical  colleges, 
five  hundred  to  one  thousand  men  can  be  taught,  in  a  single  in- 
stitution, the  theory  and  practice  of  medicine  and  surgery.  If 
better  instruction  and  increased  opportunities  for  fitting  the  den- 
tal student  to  enter  upon  the  practice  of  his  specialty  could  be 
obtained  by  combination  with  medical  colleges,  I  would  say,  God 
speed  it. 

A  most  melancholy  spectacle  is  presented  by  some  of  our 
fellows  who  are  constantly  whining  about  the  non-recognition 
of  the  profession.  The  question  naturally  suggests  itself,  is  the 
fault  with  the  profession  or  the  individual  ?  A  man  of  culture, 
ability,  and  executive  capacity  has  no  occasion  to  complain  of  in- 
difference to  his  rights  on  the  part  of  others,  and  it  is  the  influ- 
ence of  such  men  that  gives  character  and  tone  to  the  profession 
in  which  they  are  engaged. 

Dr.  Crouse:  There  probably  never  was  a  time  when  the 
dental  profession  realized,  as  fully  as  at  present,  how  much  im- 
perfection there  is  in  the  profession. 

I  can  readily  agree  with  some  gentlemen  that  to  improve  our 
profession  we  must  improve  the  materials  we  bring  into  it,  but  I 
cannot  agree  with  everything  that  has  been  said  about  the  supe- 
riority of  graduates  over  and  above  others.  It  is  my  opinion  to- 
day that  their  average  is  very  little  superior  to  the  students 
outside  in  proportion  to  the  number,  and  my  observation  has 
been  quite  extensive  in  that  direction.    Indeed,  I  am  almost  in- 
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clined  to  believe  there  was  something  wrong  somewhere  in  the 
kind  of  education  they  have  received.  I  live  where  we  have 
plenty  of  incompetent  practitioners,  and  a  large  per  cent,  are 
either  college  graduates  or  have  attended  one  course;  and  there 
is  either  something  wrong  about  the  material  or  the  education. 
When  men  start  out  and  become  dishonest  from  the  time  they 
commence  to  practice,  when  they  associate  themselves  with  the 
worst  kind  of  mountebanks  in  the  country,  I  say  there  is  some- 
thing wrong  with  the  material  or  with  the  education,  and  indeed 
I  have  been  almost  afraid  it  was  in  the  education. 

Several  gentlemen  have  spoken  of  the  sacrifices  of  professors 
of  dental  colleges.  I  am  aware  that  there  are  some  earnest  la- 
borers in  that  cause — some  earnest  laborers  that  make  sacrifices, 
but  the  very  fact  that  when  one  college  springs  up  in  a  city 
another  must  spring  up,  will  show  that  it  is  a  kind  of  quackery. 
It  is  simply  one  set  of  practitioners  saying  to  the  other,  "  If  you 
start  a  college  you  are  just  that  much  above  us,  and  we  will  have 
a  college  and  be  college  professors." 

The  last  gentleman  on  the  floor  argues  that  a  dental  college 
cannot  educate  more  than  a  hundred  students.  I  don't  think 
they  can  educate  a  hundred  with  their  present  facilities.  If  I 
had  a  student  I  would  not  send  him  to  any  dental  college  that  I 
know  of.  I  would  give  him  his  education  in  dentistry  myself, 
and  I  would  send  him  to  a  medical  college,  because  I  should  have 
a  better  field  to  select  from  than  among  the  dental  colleges.  I 
am  not  going  to  argue  that  medical  students  are  turned  out  much 
smarter  or  much  better  than  dentists,  because  we  have  a  great 
many  mean  medical  colleges. 

To  educate  a  dentist  you  should  do  a  great  deal  more  than  ed- 
ucate him  as  a  manipulator;  and  this  latter  can  be  done  a  great 
deal  better  in  an  office  than  it  can  in  a  college.  If  I  had  a  young 
man  to  teach  how  to  operate,  I  would  place  him  at  the  chair  with 
his  patient,  and  stand  over  him  and  tell  him  where  his  mistakes 
were.  Can  I  tell  a  hundred  students,  can  I  tell  twenty  students 
a  day  where  their  mistakes  are? 

I  don't  see  how  we  can  expect  to  be  recognized  by  scientific 
men  until  we  become  scientific.  In  order  to  make  dentists  you 
must  educate  them  right,  and  in  order  to  educate  them  right  you 
must  have  the  right  kind  of  professors  and  the  right  kind  of  pre- 
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ceptors,  and  if  you  have  the  right  kind  of  material  vou  will  turn 
out  something  that  will  be  right. 

Dr.  Atkinson:  There  is  so  much  involved  in  the  subject  of 
dental  education  that  it  is  impossible  to  concentrate  into  ten  min- 
utes a  decent  statement  of  what  are  the  requirements.  Dental 
education  is  really  very  far  off,  if  we  have  to  go  back  through 
surgical,  medical  and  classical  to  academic  education  before  we 
can  get  a  proper  dental  education,  finishing  with  the  dental  edu- 
cation proper.  I  am  sorry  to  see  a  difference  made  between 
dental  and  medical  education.  Medical  education  is  the  basis  of 
dental  education.  A  man  who  has  a  dental  education  has 
already  the  elements  of  a  medical  education  if  not  the  practice. 

Much  has  been  said  as  to  the  ideal.  I  have  my  ideal  of  what 
education  ought  to  be,  but  w^e  have  to  take  things  as  we  find 
them  in  this  world,  and  we  have  to  operate  with  such  assistance 
and  appliances  as  are  at  our  hand  or  invent  those  that  our  neces- 
sities squeeze  out  of  us.  Who  of  us  knows  what  the  first  prin- 
ciples are,  and  who  of  us  that  has  come  through  all  the  painful 
labor  and  anxiety  of  getting  what  little  education  we  have,  don't 
know  the  difficulty  that  lies  in  the  way?  Scarcely  any  of  us 
know  all  the  difficulties;  if  we  could  but  recognize  them  as  thev 
arise  we  would  be  much  better  endowed,  and  possibly  we  would 
get  them  out  of  the  way.  If  we  were  required  to  produce  a 
voter  for  our  government  instanter,  twenty-one  years  old,  with  a 
nice  beard  on,  I  don't  know  how  it  could  be  done.  We  will  have 
to  go  back  to  the  good  old  way  and  begin  right,  and  very  likely 
it  will  come  out  right. 

How  are  we  now  as  a  dental  profession,  and  what  are  our  re- 
quirements? The  history  of  dental  colleges  has  been  somewhat 
touched  upon,  and  it  has  been  truthfully  stated  to-day  that  the 
mother  did  not  know  the  babe  and  did  not  recognize  it,  and  it 
had  to  grow  up  alone,  and  has  grown  up  alone,  and  has  become 
so  large  that  now,  in  the  presence  of  the  courtiers,  it  attracts 
more  attention  than  its  mother,  and  she  is  jealous.  That  is  the 
square  statement  of  the  case.  I  have  seen  the  same  in  families. 
Thev  sav  the  French  women  are  very  hard  on  their  daughters, 
that  thev  look  better  at  40  than  the  girls  at  20. 

I  think  that  is  just  our  fix  exactly.  It  is  because  of  the  me- 
chanical aspect  of  dentistry,  like  surgery,  that  enables  us  to  per- 
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ceive  distinctly  when  we  have  coincided  with  law,  and  when  we 
have  ojDposed  law,  and  therefore  the  impression  is  more  clear  and 
distinct  whether  we  have  done  good  or  evil.  Here  is  just  the 
difference  between  us  and  medicine.  Medicine  makes  mistakes 
and  the  grave  covers  them  beyond  the  perception  of  the  keenest 
mind.  The  poor  self-sufficient  iconoclast  that  we  intrust,  ruth- 
lessly tears  valuable  organs  from  their  location,  puts  them  out  of 
the  way,  and  after  we  find  out  the  difficulty  of  replacing  them, 
it  is  apparent  that  they  had  infracted  law,  and  they  cannot  amend 
it.    That  is  the  reason  why  we  have  so  much  distinction. 

I  am  with  and  against  every  man  that  has  spoken.  I  am  with 
him  as  far  as  he  comes  to  my  perception  of  the  truth,  and  when 
he  don't  come  to  my  perception  of  the  truth  I  yearn  to  illuminate 
him,  because  I  know  I  have  the  truth.  Now,  ain't  we  the  gen- 
tlemen and  ain't  they  the  bores,  ain't  we  the  christians  and  they 
the  vandals  the  world  over?  I  don't  care  where  you  go  you 
will  find  that  law  the  same.  Then  who  is  the  judge?  Be  the 
judge  yourself,  and  be  honest  in  your  judgment  and  you  are  safe 
every  time.  For  when  you  find  you  have  made  a  mistake,  you 
do  not  want  to  be  fooled  again.  You  do  not  like  that  kind  of 
food  at  all.  What  is  education?  It  is  mental  feeding,  and  noth- 
ing else.  It  is  simply  knowing  what  kind  of  food  to  eat,  and  if 
you  know  that  which  you  will  digest  well,  you  will  easily  gov- 
ern that  taste. 

About  this  diploma  matter:  sometimes  I  have  said  I  wish 
there  were  no  such  thing  as  a  diploma  anywhere.  If  there  must 
be  diplomas,  do  have  them  say  what  they  mean  and  mean  what 
they  say. 

Who  endorse  and  who  are  the  endorsees?  I  can  see  many 
persons  in  this  room  that  have  papers  who  never  attended  a  sin- 
gle course  nor  a  single  lecture  to  get  them,  and  yet  they  are 
worthy  of  them;  but  they  do  not  go  through  the  right  way, 
they  say,  whatever  that  is.  If  it  is  held  up  as  a  support  of  the 
method  of  education  that  has  been  finished  by  the  granting  of  a 
diploma,  it  is  an  error  and  a  mistake. 

The  brave  men  who  made  themselves  worthy  according  to  the 
self-educating  system  spoken  of  by  Dr.  Allen,  did  they  make 
themselves  worthy  ?  No,  the  blessed  love  of  the  fountain  of  life 
made  them  what  they  are,  and  let  them  forget  their  egotism  and 
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remember  that  all  that  they  know  was  received  at  a  time  when 
they  w^ere  in  a  receptive  condition;  when  they  had  been  so  hungry 
to  know,  when  they  had  reached  out  with  that  ardent  desire,  the 
divine  grace  came  in  and  illuminated  their  understanding  and 
revealed  to  them  the  truth.  It  ought  to  breed  humility,  and  it 
ought  to  teach  us  that  when  we  have  been  thus  stall-fed,  we 
may  go  back  to  the  crib  again  and  never  say  that  we  do  it  our- 
selves. Self  education,  as  intended  by  Dr.  Allen,  we  don't  com- 
mend very  highly,  but  we  get  self  education  only,  in  the  sense 
that  we  breathe,  when  we  can't  help  it.  When  we  get  very 
hungry  for  a  breath  we  take  it.  Just  so  when  we  want  educa- 
tion ver}'  ardently,  we  get  it.  As  Dr.  Morgan  said,  when  there 
is  a  will  there  is  a  way,  and  we  shall  find  it  out.  Then  if  you 
have  diplomas,  have  them  honestly  obtained. 

I  have  repeatedly  said,  sometimes  before  this  body,  and  some- 
times before  other  bodies,  that  I  wish  there  were  nothing  but 
certificates  of  advancement,  and  the  reason  I  say  that  is  this:  to 
graduate  us  to  any  standard  which  has  been  attained  yet,  will 
only  leave  us  babes.  We  are  not  complete  even  in  our  best  ap- 
prehensions of  what  ought  to  be  and  what  will  be  requirements. 
Diplomas,  as  a  rule,  are  a  damage  to  a  man  that  holds  them,  for 
they  entrap  him  into  the  idea  of  thinking  that  he  has  been  re- 
cognized, and  now  he  has  finished.  That  was  not  the  intention 
of  a  diploma.  It  was  simply  an  admission  fee  to  the  show,  that 
is  all.  It  is  an  admission  fee  into  the  atmosphere  of  observation, 
whereby  he  may  be  so  intently  engaged  that  the  divine  grace 
can  come  into  him  and  obsess  him  throughout  and  make  him  lu- 
minous, that  he  may  have  light  in  which  to  perceive  the  truth, 
and  then  he  will  embrace  it,  for  there  is  not  a  sinner  on  the  earth 
that  is  so  bad  that  he  will  go  the  way  of  darkness  by  preference, 
the  whole  jDulpit  to  the  contrary  notwithstanding;  and  I  am  a 
pulpit er^  too! 

Then  what  shall  we  do  in  educating  in  great  masses,  as  they 
do  at  the  colleges?  As  to  the  differential  education  between 
dentists  and  the  other  world,  I  am  not  ashamed  of  the  meanest 
outside  dentists  as  compared  with  the  meanest  outside  medical 
men  anywhere,  and  if  they  make  a  difference  between  the  med- 
ical men  and  dentists,  I  will  cast  my  lot  with  the  dentists.  They 
have  more  genuine  earnestness  and  goodness  than  the  medical 
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men,  take  them  as  a  class.  Then  how  shall  we  get  education? 
Education  comes  from  an  old  Greek  word.  Sometimes  I  wish 
we  could  begin  anew  and  have  a  new  deal,  and  not  go  to  the 
Greeks  and  the  Latins  and  all  the  rest  of  the  jargons.  Does  any 
one  know  that  the  middle  partition  wall  is  broken,  and  that  the 
veil  is  rent  in  twain  from  the  top  to  the  bottom,  and  not  from  the 
bottom  to  the  top  ?  It  was  rent  by  that  which  came  from  with- 
out the  human  sphere;  it  came  from  without  and  entirely  inde- 
pendent of  the  souls  of  men — from  the  top  to  the  bottom. 

Then  how  shall  we  get  our  education?  By  honestly  seeking 
it,  irrespective  of  how  much  it  will  cost.  Although  we  claim  to 
be  christians,  we  are  almost  to  the  last  man  of  us  trying  to  buy 
cheap  and  sell  dear.  When  we  get  that  out  of  the  way,  we  will 
be  very  well  able  to  understand  w^hat  education  means.  out 
of,  and  duco^  to  lead,  a  hybrid,  a  mule — E  Greek  and  duco  Latin 
— a  Greek-latin  mule  that  we  are  riding  on.  It  is  no  wonder 
we  are  tipping  over  the  fence  first  one  way  and  then  the  other — 
half  milk,  half  water.  Duco — to  lead  out  of.  How  did  we  get 
in? 

Give  me  hungry  students,  and  I  don't  care  how  many  of  them 
are  in  reach,  as  far  as  I  can  talk  to  them  and  see  them,  I  will 
talk  to  them  just  as  well  as  I  can,  but  what  we  need  is  conversation 
— soul  to  soul  communion,  mind  to  mind  interpenetration — ^just  like 
this  interpenetration  of  gases  the  people  know  so  little  about — until 
every  one  shall  be  satisfied  and  says  yes — not  that  old  nasty  skin 
of  the  teeth  yes,  but  one  that  comes  from  the  bottom  all  the  way 
up,  and  you  feel  that  they  see  through  the  answer;  so  that  when 
we  know  that  the  enquiries  that  arise  in  our  minds  are  satisfied 
we  are  educated,  and  not  till  then. 

Dr.  Osmond:  A  great  deal  has  been  said  about  the  poor 
compensation  which  professors  of  dental  colleges  receive,  but  it 
is  very  strange  that  there  are  so  many  who  glory  in  the  title  of 
professor— pay  or  no  pay;  they  like  a  handle  to  their  names,  and 
there  are  many  who  aspire  to  that  degree  who  illy  deserve  it.  I 
am  in  favor  of  a  national  board  for  the  examination  of  students, 
and  also  for  the  examination  of  those  who  aspire  to  be  pro- 
fessors. 

How  are  the  schools  formed?  A  coterie  of  men  get  together 
and  agree  to  have  a  college;  a  charter  is  very  readily  obtained, 
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and  a  board  of  trustees  is  appointed.  The  professors  are  not  ap- 
pointed by  the  board  of  trustees,  but  the  trustees  are  appointed 
by  the  professors.  That  does  not  appear  on  the  surface,  but  it  is 
nevertheless  done.  In  short,  as  a  general  thing,  the  board  of 
trustees  is  simply  a  farce.  Capital  may  be  required,  and  all  the 
money  that  can  be  secured  must,  as  a  matter  of  course,  be  had. 
The  professor  is  not  comjDcnsated,  but  he  stands  before  the  pub- 
lic as  a  professor  and  receives  better  fees  in  consequence.  The 
next  thing  is  to  secure  students.  A  circular  is  issued,  and  very 
frequently  some  honorary  degrees  are  given  to  practitioners,  in 
order  to  encourage  them  to  send  their  students  to  this  institution. 
Some  of  the  colleges  maintain  their  character,  and  some  do  not. 
In  some  the  stock  goes  up,  and  in  some  the  stock  goes  down  and 
is  bought  in  by  men  who  aspire  to  the  honor  of  professorships, 
in  order  that  the  stock  being  controlled  by  them,  they  shall  be 
everlasting  professors  in  that  institution. 

With  regard  to  diplomas:  the  question  is  frequently  asked, 
"What  did  you  give  for  that  diploma?"  or  it  is  said,  "He  bought 
his  diploma;"  and  unfortunately  it  is  so  in  many  cases.  Let  the 
diplomas  be  given  to  those  who  deserve  them,  and  be  given 
without  price,  so  that  they  shall  be  above  suspicion.  I  would  not 
have  the  professors  examine  the  students,  but  they  should  be  ex- 
amined by  a  board.  If  the  general  government  were  to  examine 
all  professors  by  the  same  board,  if  you  will,  that  examines  the 
students,  there  would  be  an  end  to  men  having  professor  attached 
to  their  names  who  know  nothing. 

I  here  state,  and  am  prepared  to  prove,  that  some  of  the  worst 
quacks  that  ever  infested  our  city  or  any  other,  are  graduates; 
laughing-gas  quacks,  rubber  quacks,  etc.  I  know  of  one  party 
who  graduated  after  a  session  of  three  weeks,  who  never  pulled 
a  tooth  in  his  life  until  ten  months  before,  who  runs  a  laughing- 
gas  establishment,  and  who  in  four  months  was  seen  selling 
twenty-one  pennyweights  of  gold  which  he  had  taken  from  teeth 
he  had  extracted.  Over  all  such  shops  should  be  written  Dante's 
motto :  "All  hope  abandon,  ye  who  enter  here,"  for  they  simply 
purpose  to  destroy  the  natural  organs  instead  of  preserving 
them. 

Dr.  Watt:  I  am  now  not  connected  with  any  college.  I 
was  once  connected  with  a  dental  college,  in  the  first  place  as  a 
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student  and  then  as  a  professor,  and  I  know  that  in  that  institu- 
tion great  care  was  taken  to  see  that  the  students  gave  evidence 
of  good  moral  character,  manly  disposition,  etc.  Some  of  them 
proved  derelict  afterward.  I  do  not  think  there  is  an  institution 
in  the  world,  professional  or  classical,  that  has  not  had  the  same 
experience.  Some  of  the  older  members  of  the  profession  will 
recollect,  that  for  one  year,  the  lists  of  questions  were  printed, 
and  the  students  had  no  opportunity  of  knowing  what  questions 
would  be  presented  to  them.  The  examination  was  conducted 
in  writing  and  occupied  thirty-two  and  a  half  hours  to  each 
student,  and  the  requisition  was  that  a  failure  of  more  than 
twenty-five  per  cent,  in  one  department  and  twenty  per  cent,  in 
the  other  passed  the  student  back  and  rejected  him.  That  was 
the  most  rigid  rule  I  knew  in  that  institution. 

Dr.  Rehwinkel:  Dental  colleges  have  been  very  severely 
criticised;  but  have  we  asked  ourselves  the  question  whether  we 
do  our  duty  as  a  body  and  as  educators.  Do  we  fulfill  our  mission 
in  our  societies?  Many  members  go  away  from  our  societies 
disappointed,  although  it  cannot  be  denied  that  an  immense 
amount  of  good  has  been  done  by  associative  effort.  In  fact,  I 
believe  that  that  alone  has  been  the  means  of  bringing  up  our 
profession  to  that  standpoint  which  it  now  occupies,  yet  if  such 
an  important  subject  as  dental  education  is  spoken  of,  I  believe  it 
behooves  us  that  we  should  closely  examine  into  the  proceedings 
of  societies  and  into  the  manner  in  which  we  conduct  business, 
and  see  whether  we  fulfill  our  mission  in  this  respect.  Are  we 
each  and  every  one  of  us  teachers  in  the  true  sense  of  the  word  ? 
Circumstances  always  modify  cases,  but  that  at  some  future  day 
a  different  course  will  be  pursued  by  dental  colleges,  can  scarcely 
be  doubted.  Dental  colleges  have  been  made  to  see  that  where 
they  have  given  good  grounds  for  disappointment  to  the  profes- 
sion at  large,  the  profession,  on  the  other  hand,  has  been  made 
partially  to  see  that  they  have  failed  to  support  and  .sustain  and 
encourage  dental  colleges. 

It  has  been  alluded  to  here  this  morning  that  private  precep- 
tors have  been  sadly  remiss  in  their  duties  towards  sustaining 
colleges,  and  toward  preparing  young  men  for  entering  colleges. 
It  is  generally  presumed  that  if  a  young  man  enters  a  universi- 
ty, a  preliminary  education,  whether  general  or  special,  should 
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have  been  to  a  certain  extent  given  to  him,  so  that  the  college 
could  build  upon  a  foundation  laid  by  the  preceptor.  Is  that  re- 
ally the  case?  Are  not  our  colleges  obliged  to  go  down  and 
commence  at  the  very  foundation,  and  in  many  cases  to  insist 
that  the  student  must  unlearn  w^hat  he  has  learned  before  he  can 
learn  w^hat  he  is  required  to?  In  Europe  the  question  has  re- 
ceived large  attention,  especially  in  Germany,  and  opinion  there 
is  very  much  divided  on  the  subject.  One  class  insists  that  the 
dentist  shall  go  to  a  medical  college,  in  other  words,  that  he 
shall  be  an  educated  physician  before  he  shall  become  a  dentist, 
and  this  is  really  the  only  way  in  which  a  thorough  education  in 
Germany  is  obtained,  unless  it  is  by  private  tuition.  Hence  there 
is  a  very  exact  distinction  made  there  now  in  an  assembly  such 
as  this.  The  lines  are  drawn  so  tightly  and  so  sharply,  that  if 
gentlemen  get  up  to  speak,  those  who  possess  the  title  of  "Dr.," 
for  instance,  and  who  claim  it  and  use  it,  and  allow  it  to  be  used 
only  when  they  have  a  diploma  from  a  medical  college — these 
men  will  be  called  "  Dr.  A.'"  or  "  Dr.  B.,"  and  right  alongside 
of  Dr.  A.  sits  Mr.  C,  perhaps  just  as  good  a  dentist  and  opera- 
tor, and  perhaps  equally  well  educated  in  other  respects;  still 
there  comes  in  a  sharp  distinction,  and  cuts  him  right  off.  That 
is  one  of  the  peculiar  features  of  that  country.  In  discussing  the 
matter  one  class  condem  the  American  system.  They  insist 
upon  a  general  medical  education.  Others  again,  especially  those 
who  have  a  more  extended  and  thorough  knowledge  of  the  edu- 
cational departments  of  this  country,  hold  up  to  them  the  advan- 
tage which  the  special  American  schools  of  dentistry  afford,  and 
point,  perhaps  with  a  great  deal  of  truth  and  a  great  deal  of  force,  to 
the  fact  that  as  far  as  accomplished  manipulators  and  operators 
are  concerned,  American  dentists  are  far  in  advance  of  Euro- 
pean; but  they  also  claim  that  as  far  as  real  scientific  attainment 
and  education  is  concerned,  they  stand  upon  the  same  level,  if  not 
a  little  higher. 

Dr.  HoRTON :  Upon  this  subject  of  education  I  do  not  feel 
that  we  ought  to  criticize  each  other  too  harshly,  except  in 
the  spirit  of  utmost  liberality.  It  is  said  Daniel  Webster,  on  the 
occasion  of  his  graduation,  supposing  himself  to  be  the  best  schol- 
ar in  his  class,  and  not  receiving  the  highest  honors  upon  the 
platform  where  he  received  his  diploma,  tore  it  up  and  strewed 
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it  on  the  floor,  and  in  the  face  and  eyes  of  the  faculty,  declared 
that  he  would  not  carry  that  certificate  through  life  to  build  upon 
as  a  foundation;  but  that  he  would  build  upon  his  own  founda- 
tion, and  he  did. 

It  is  not  absolutely  necessary  that  any  of  us  have  a  diploma  or 
a  certificate.  If  we  have  it  in  us  and  have  the  knowledge,  we 
need  not  fear  that  we  shall  not  be  recognized  wherever  we  are. 
As  Dr.  Atkinson  remarked  this  morning,  I  am  willing  to  stand 
by  the  dental  profession  everywhere.  I  will  go  into  any  com- 
munity in  the  United  States  of  America  and  select  the  dentists, 
and  submit  it  to  the  candid  opinion  of  the  community  whether 
they  do  not  stand  favorably,  as  men  and  as  professional  men,  as 
compared  with  the  medical  profession. 

Dr.  Judd:  I  wish  first  of  all  to  speak  of  this  question  in  con- 
nection with  our  being  a  specialty  of  medicine.  As  I  have  stated 
before,  if  we  are  not  a  specialty  of  medicine,  I  would  like  to 
know  what  we  are.  If  we  belong  to  any  profession,  I  would 
like  to  know  what  it  is  if  it  is  not  the  medical  profession.  I 
apprehend  that  there  is  no  necessity  of  carrying  this  line  of 
thought  any  further,  but  I  wish  to  speak  particularly  as  to  the 
question  of  whether  or  not  we  are  acknowledged  as  a  specialty  of 
medicine  as  far  as  we  really  deserve;  whether  we  have  been 
treated  by  the  medical  profession  as  we  deserve  to  be  treated.  I 
have  some  views  upon  the  subject  different  from  those  that  have 
been  expressed  by  other  speakers,  and  it  seems  to  me  when  we 
take  a  fair  view  of  the  subject  we  have  really  no  right  to  com- 
plain. The  National  Medical  Association  require  that  their  del- 
egates shall  be  medical  men,  that  they  shall  be  graduates  of 
medical  colleges,  and  if  the  American  Medical  Association  should 
see  fit  to  send  a  delegate  to  this  body  who  was  not  a  practicing 
dentist,  we  should  most  certainly  reject  him.  It  is  true  that  there 
are  a  few  medical  journals  in  the  world,  such  as  the  London 
Lancet  and  the  Philadelphia  Times,  that  have  sought  upon  cer- 
tain occasions  to  throw  some  discredit  upon  the  dental  profession 
which  it  does  not  merit.  But  I  apprehend  that  the  great  body 
of  physicians  recognize  the  dentists  to  the  fullest  extent  they 
have  a  right  to  demand.  They  do  not  recognize  them  all  as  pol- 
ished physicians,  because  if  they  did  they  would  make  a  mistake. 
They  are  exceedingly  anxious  that  we  should  educate  ourselves 
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generally,  so  that  we  should  stand  upon  the  same  footing  as 
aurists,  occulists,  and  other  true  specialists  of  medicine.  If  we 
desire  to  be  recognized  as  specialists  of  the  medical  profession, 
we  should  first  make  ourselves  such.  If  we  desire  to  occup}^  ex- 
actly the  same  position  that  other  medical  men  occupy,  we  should 
educate  ourselves  as  other  medical  men  are  educated,  and  it  ap- 
pears to  me  the  best  way  to  do  this  is  in  a  medical  college.  The 
medical  profession  appropriate  as  teachers  all  of  the  best  materi- 
als, and  if  we  desire  to  have  the  benefit  of  those  teachings,  so  far 
as  the  medical  part  of  a  dental  education  is  concerned,  we  must 
get  it  where  the  best  teachers  are  employed.  Again,  if  there  is 
a  prejudice  between  the  medical  men  and  the  dental  profession 
at  this  time,  how  shall  we  eradicate  this  in  the  minds  of  the  med- 
ical men  better  than  by  allowing  our  students  to  sit  side  by  side 
with  them  in  their  colleges,  and  particularly  side  by  side  with 
them  at  their  examinations,  and  show  beyond  all  perad venture 
that  they  are  their  equals? 

In  relation  to  the  dental  colleges  of  the  United  States,  I  want 
to  say  that  I  believe  they  have  done  a  great  work,  but  that  they 
are  all  what  they  ought  to  be  I  shall  not  affirm.  I  think  this 
discussion  will  have  a  great  deal  to  do  in  shaping  the  future 
course  of  some  of  the  colleges,  and  will  undoubtedly  improve 
them  all,  and  I  hope  this  association  will  keep  a  close  eye  upon 
all  the  dental  institutions  of  learning  in  this  country,  and  that  it 
will  finally  control  them.  Undoubtedly  certain  schools  are  kept 
up  for  the  purpose  of  benefitting  the  professors  and  immediately 
surrounding  dentists,  and  therefore  I  say  that  I  hope  that  the 
final  control  of  all  institutions  of  learning  in  the  country  will  be 
with  the  profession  at  large. 


R  E  PORT 


O  N 

Mechanical  Dentistry. 


By  E.  D.  swain,  a  Member  of  the  Committee. 


AS  one  of  the  members  of  your  committee  on  mechanical  den- 
^/■'\_tistry,  I  beg  leave  to  offer  the  following :  As  to  improvements 
during  the  past  year  there  is  nothing  of  importance,  and  the  new 
things  which  have  been  introduced  during  that  time  have  proved 
of  very  little  value,  or  utterly  w^orthless.  Of  the  latter  class  vul- 
canizable  gutta-percha  has  proved  perhaps  the  most  signal 
failure. 

The  various  metallic  alloys  which  have  been  introduced  from 
ime  to  time,  have  not  interested  the  profession  to  any  great 
extent,  and  therefore  have  failed  to  come  into  general  use. 

Rose  pearl,  owing  to  the  complicated  method  of  its  manipula- 
tion, has  not  grown  into  that  general  favor  which  was  anticipa- 
ted for  it.  The  material  itself,  in  its  improved  form,  appears  to 
possess  many  of  the  properties  necessary  for  a  good  and  durable 
base.  A  plate  of  this  material  inserted  by  myself  more  than  a 
year  since,  in  a  mouth  where  great  strength  was  required,  as  yet 
stands  perfectly,  far  better  than  rubber  had  done. 

Celluloid,  because  of  the  ease  and  simplicity  with  which  it  is 
manipulated,  and  the  non-existence  of  a  royalty  in  the  form  of  a 
license,  has  grown  greatly  in  favor,  and  is  quite  extensively  used 
especially  throughout  the  western  states.  During  the  past  year 
this  material  has  been  greatly  improved.  It  is  now  prepared 
from  hemp,  first  made  into  tissue  paper,  which  is  subjected  to 
the  action  of  acids  of  tested  strength,  for  a  given  length  of  time, 
kept  in  constant  motion  by  machinerv,  all  parts  being  therebv 
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acted  upon  at  once  and  alike,  thus  securing  an  evenness  of  tex- 
ture never  before  acquired.  This  effectually  prevents  the  flaki- 
ness  which  was  so  prevalent  in  the  plates  prepared  one  or  two 
years  ago.  This  material  has  also  been  greatly  improved  in 
color,  and  the  coloring  materials  used  are  less  liable  to  oxydize. 
When  directions  are  followed  with  the  use  of  the  steam  appa- 
ratus, there  is  no  liability  to  crawl  or  warp,  or  of  the  pins  pulling 
out  of  it;  finally,  it  must  be  admitted  that  this  material  alone,  of 
all  the  new  ones  introduced  to  the  profession,  seems  to  meet  with 
most  encouragement,  and  the  present  prospects  are  that  it  may, 
when  further  improved,  supersede  rubber  altogether;  being 
quite  as  strong,  conveying  far  more  accurately  the  impressions 
which  heat  and  cold  produce  in  the  mouth,  besides  giving,  when 
properly  manipulated,  better  adaptation  to  the  parts. 

Aluminum,  which  at  first  promised  so  much  as  a  base  for  arti- 
ficial dentures,  possessing,  as  it  does,  so  many  desirable  qualities, 
such  as  lightness  combined  with  strength,  perfect  conductivity, 
&c.,  has,  by  practical  experiment,  been  found  to  lack  one  of  the 
most  necessary  qualities,  viz :  durability.  While  it  readily  with- 
stands the  acid  secretions  which  may  exist  in  the  mouth,  it  is 
readily  destroyed  in  a  mouth  with  alkaline  reaction.  Therefore 
in  a  large  per  cent,  of  cases  where  inserted,  it  has  been  rendered 
utterly  worthless  in  from  a  few  months  to  three  years.  The 
first  indications  of  failure  with  this  metal  are  blister-like  spots 
upon  the  plate  where  in  contact  with  the  mucous  membrane. 
Upon  breiiking  into  these  blisters,  they  are  found  filled  with  an 
earthy  deposit;  if  this  be  removed  it  will  be  foiuid  to  have  either 
very  nearly,  or  entirely,  perforated  the  plate;  by  this  means 
holes  first  make  their  appearance,  which,  like  a  vitiated  ulcer, 
spread  rapidlv,  soon  rendering  the  plate  w^orthless.  This  has 
been  my  experience  with  all  swedged  plates  of  this  material. 
Regarding  cast  plates  I  cannot  speak,  having  had  no  experience. 

It  has  been  suggested  to  me  that  the  earthy  material  found  in 
the  blisters  mentioned,  is  the  result  of  imperfectly  manufactured 
material,  and  that  the  residue  of  kaolin  has  not  been  entirely 
cleaned  from  the  metal,  and  this  may  be  the  case.  I  have,  how- 
ever, experienced  the  same  difl^iculty  with  plates  [constructed  from 
carefully  re-refined  aluminum.  If  it  can  be  proved  that  the  fail- 
ures with  this  material  arise  from  impure  or  imperfectl}'  manu- 
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factured  plate,  we  have  a  metallic  base  which  in  many  respects  is 
superior  to  all  others. 

The  many  objections  to  rubber  are  too  well  known  to  this  body 
to  require  a  recapitulation  here,  though  it  may  be  safe  to  assert 
that  the  greatest  is  evidently  the  royalt}^  we  are  forced  to  pay  to 
the  Goodyear  Dental  Vulcanite  Company.  Many  of  the  other 
objections  urged  against  this  material  can,  however,  be  overcome 
by  the  use  of  the  black  rubber,  which  is  lighter,  possesses  greater 
strength,  and  not  containing  vermillion  does  not  produce  that 
tenderness  of  the  mucous  membrane,  sore  throat,  etc.,  so  preva- 
lent where  the  red  rubber  is  used. 

I  have  nothing  to  report  concerning  continuous  gum,  or  gold 
work,  further  than  that  both  are  as  reliable  as  ever,  and  are  the 
cheapest  in  the  end  of  all  bases  yet  discovered. 

Of  improved  machinery  for  the  laboratory,  I  have  to  report 
only  the  steam  apparatus  for  working  the  celluloid,  which  is  in 
every  way  superior  to  and  more  desirable  than  the  old  method 
with  oil;  and  Hopkins'  regulator  for  vulcanizers,  which  effectu- 
ally does  away  with  all  danger,  besides  saving  much  time  and 
anxiety  on  the  part  of  the  workman.  This  machine  is  attached 
to  the  top  of  the  vulcanizer  in  such  a  way  as  to  regulate  the  flow 
of  gas,  and  never  allow  the  temperature  to  rise  above  three  hun- 
dred and  twenty  degrees.  Connected  with  it  is  a  clock-work 
attachment  which  turns  off  the  gas  after  the  case  is  vulcanized,  at 
any  desired  length  of  time. 

I  desire  to  enter  a  protest  against  that  portion  of  last  year's  re- 
port, made  by  Prof.  Eames,  advising  a  separation  of  the  mechan- 
ical from  the  operative  or  surgical  departments  of  our  profession 
Or  more  particularly,  that  in  our  dental  schools  it  should  be  left 
entirely  to  the  student  to  say  whether  he  shall  become  proficient 
in  this  direction  or  not.  It  was  admitted  that  students  were 
graduated  without  their  being  able  to  pass  a  satisfactory  examina- 
tion in  this  branch  of  the  profession,  and  that  the  professor  of 
mechanical  dentistry,  in  signing  the  diplomas,  knowingly  certi- 
fied to  what  he  knew  to  be  false.  It  is  my  opinion  that  there  is 
at  present  a  very  wide  field  for  improvement  in  this  branch  of 
our  profession.  The  number  of  articles  which  have  of  late  ap- 
peared in  the  journals  devoted  to  our  niterests,  upon  improved 
methods  for  setting  pivot  teeth,  plainly  indicate  a  growing  desire 
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for  improved  means  for  replacing  the  teeth  when  lost.  The  con- 
tinued experiments,  by  members  of  the  profession,  for  the 
purpose  of  discovering  a  material  possessing  all  the  virtues  of 
vulcanite  with  less  or  none  of  the  objections  to  it,  and  the  avidity 
with  which  a  new  material  promising  these  improvements  is  ex- 
perimented with,  also  show  that  we  as  a  profession  are  dissatis- 
fied and  anxious  to  impro\'e  this  branch  of  our  calling.  Assum- 
ing these  statements  to  be  true,  I  can  see  no  good  reason  whv 
our  dental  schools  should  just  now  endeavor  to  throw  obstacles  in 
the  way  of  its  advance,  or  should  desire  to  relieve  themselves  of 
any  part  of  the  odium  at  present  attached  to  the  mechanical  de- 
partment of  dentistry. 

If,  as  has  been  stated,  at  some  of  the  association  meetings  dur- 
ing the  past  year,  "  ach  ancement  in  (operative  and  surgical 
dentistry  has  ceased  "  for  the  time  being,  then  we  hope  the 
time  has  arrived  when  those  men  who  have  used  all  their  talents 
in  that  direction,  will  look  about  for  the  means  to  elevate  me- 
chanical dentistry. 

The  two  branches  cannot  be  separated  by  the  general  prac- 
titioner. Isolated  cases  may  exist,  and  no  doubt  do  in  large  cities 
where  the  one  may  be  practiced  independent  of  the  other,  but 
even  in  these  few  cases  the  operative  dentist  is  called  upon  to 
correct  irregularities,  insert  pivot  teeth  and  perform  other  opera- 
tions which  require  the  highest  order  of  mechanical  ability. 
That  time  w^ll  never  arrive  when  the  dentist  with  a  country  or 
small  town  practice  can  separate  the  one  from  the  other,  and  the 
college  which  sends  a  graduate  into  the  field  incapable  in  this 
direction,  is  not  only  doing  the  individual  injury,  but  possibly  an 
entire  community.  The  profession  has  experienced  little  difficulty 
in  educating  themselves,  as  well  as  their  patrons,  to  appreciate  a 
better  and  higher  class  of  operations  upon  the  natural  organs,  as 
well  as  to  a  higher  remuneration  for  such  services.  An  equal 
ambition  to  excel  in  the  mechanical  department,  the  same  unity 
of  purpose  to  elevate,  with  a  more  thorough  and  determined 
stand  in  our  schools,  would  soon  make  an  exhibit  in  this  direc- 
tion of  which  w^e  should  feel  proud. 

Mechanical  dentistry  is  not  to  be  elevated  by  being  made  a 
specialty.  I  believe  the  man  who  operates  upon  the  teeth  of  a 
family  for  years,  is  the  one  best  calculated  to  provide  the  substi- 
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tute  when  required.  Knowing  as  he  must  all  the  characteristics 
of  the  natural  organs  once  possessed,  as  well  as  the  expressions 
of  the  face  and  mouth,  with  natural  organs  intact,  he  is  best  fitted 
to  reproduce  them.  Neither  is  it  to  be  elevated  by  being  left 
entirely  to  the  student  or  the  boy  who  may  be  employed  to 
sweep  the  office  and  do  the  dirty  work  of  the  laboratory. 

But  those  men  who  pride  themselves  in  their  ability  to  restore 
a  defective  natural  organ  to  its  original  form  with  metal,  as  well 
as  the  teachers  in  our  schools  w^ho  claim  to  place  the  young  prac- 
titioner upon  the  road  to  fame  and  fortune,  these  are  the  men 
who  by  their  precepts  and  w^orks  must  set  the  example  and 
thereby  elevate  or  resurrect  this  almost  dead  arm  of  dentistry. 

In  short,  it  must  be  elevated  by  what  is  taught,  instead  of  a 
neglect  to  teach  those  entering  the  profession. 


REPORT  OF  THE 
Committee  on  Appliances. 


iHE  committee  on  dental  appliances  beg  leave  to  submit  the 


^  following  hasty  report  of  such  new  and  improved  articles  as 
have  been  presented  for  their  consideration.  They  have  had  little 
time  for  examination,  and  therefore  propose  to  do  little  more 
than  merely  mention  briefly  the  names  of  such  appliances,  leav- 
ing their  merits  or  defects  to  be  brought  out  by  discussion. 

Ransom's  vulcanizer  possess  the  new  feature  of  a  self-packing 
arrangement  and  a  gravity  safety  valve,  both  of  which  commend 
themselves  by  their  simplicity  and  their  probable  effectiveness. 

A  floss  holder  for  the  pocket,  for  oflice  use,  presented  by  Cod- 
man  &  ShurtlefF,  seems  to  be  worthy  of  notice  and  adoption. 

Johnston  Bro.'s  present  an  instrument  for  separating  teeth,  the 
invention  of  Dr.  O.  A.  Jarvis,  of  New  York,  which  promises  to 
be  a  valuable  adjunct  in  operative  dentistry,  doing  away  with 
much  of  the  inconvenience  of  the  usual  system  of  wedging. 
They  also  present  a  little  tongue  and  cheek  protector,  invented 
by  Dr.  Ives,  of  New  York,  designed  to  be  used  in  conjunction 
with  the  corundum  discs.  We  are  of  the  opinion  that  it  may  be 
very  useful  in  many  cases. 

The  same  firm  present  separating  files  made  with  a  corrugated 
handle,  enabling  them  to  be  held  between  the  fingers  with  great- 
er ease  and  steadiness. 

They  also  present  a  set  of  rubber  dam  clamps,  designed  by  Dr. 
Delos  Palmer,  of  New  York,  which  are  ingeniously  adapted  to 
the  purpose.  Something  of  this  kind  is  of  course  indispensable 
to  the  best  use  of  the  dam. 
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A  triplex  arrangement  of  hollow  punches/suggested  by  Dr.  F. 
W.  Dolbeare,  of  Brooklyn,  for  use  with  the  rubber  dam,  can  be 
commended  as  simple  and  very  convenient. 

Dr.  E.  Osmond  presents  improved  retaining  screws  for  secur- 
ing fillings.  They  seem  to  possess  advantages  over  the  ordinary 
screw  in  having  a  head  that  may  be  split  and  bent  down  upon 
the  filling.  The  driver,  which  is  supplied  with  the  screws,  is 
also  improved  over  that  heretofore  made. 

A  set  of  four  scalers,  presented  by  Johnston  Bro.'s,  were  ex- 
amined by  your  committee.  We  deem  them  a  useful  little  in- 
strument for  the  purpose  intended,  and  think  them  worthy  the 
attention  of  the  profession. 

Dr.  Canine,  of  Louisville,  Ky.,  presents  three  forceps,  two  of 
which  are  for  the  inferior  molars,  one  of  these  being  of  the  style 
called  the  "  Cowhorn,"  the  third  instrument  being  for  the  ex- 
traction of  superior  molar  roots.  These  forceps  seem  to  your 
committee  to  possess  considerable  merit,  and  we  think  will  prove 
useful  in  many  cases  where  other  forceps  for  the  same  purpose 
may  fail,  yet  there  may  be  some  improvement  still  made  upon 
them,  and  such  improvements  the  inventor  assures  us  will  be 
made;  his  samples  having  been  very  hurriedly  constructed, 
they  hardly  do  justice  to  their  devisor. 

A  variety  of  burs,  both  for  the  straight  and  back-action  hand 
piece  of  the  Morrison  engine,  were  presented  by  the  same  party. 
These  your  committee  gave  a  pretty  thorough  trial,  and  unhes- 
itatingly recommend  them  as  being  of  fine  material  and  excellent 
temper. 

A  variety  of  excavators,  also  presented  by  Dr.  Canine,  were 
brought  before  us  and  receive  favorable  mention,  and  should  the 
manufacturer  continue  to  make  them  as  well  as  the  samples  pre- 
sented, we  think  that  they  will  be  found  to  merit  the  confidence 
of  those  using  them. 

A  variety  of  polishing  stones,  to  be  used  with  the  dental  en- 
gine, were  presented  by  Dr.  Baxter.  These  having  been  seen  and 
used  by  most  dentists  throughout  the  country,  we  can  hardly  con- 
sider as  new.  We  would  advise  those  who  have  not  done  so,  to 
get  them  and  give  them  a  trial,  for  they  very  perfectly  meet  the 
design  for  which  they  are  intended. 


REPORT  ON   DENTAL  APPLIANCES. 


Dr.  S.  C.  Taylor,  of  Toledo,  O.,  presented  for  our  considera- 
tion and  examination  his  new  process  for  packing  rubber  in  the 
manufacture  of  artificial  plates.  This  we  consider  the  very  best 
means  thus  far  devised  for  this  purpose,  and  it  only  seems 
strange  that  so  simple  a  mode  should  have  remained  so  long  un- 
discovered. The  object  intended  to  be  gained  is  to  so  pack  the 
rubber  that  when  the  flask  is  ready  to  be  placed  in  the  vulcanizer, 
there  shall  neither  be  a  surplus  or  a  deficiency,  and  this  end  we 
think  will  be  fully  accomplished  by  the  process  of  Dr.  Taylor. 
To  give  a  full  description  of  his  mode  would  take  more  time  than 
is  at  our  command.  Those  wishing  to  further  examine  into  its 
merits  are  advised  to  confer  with  the  inventor  and  patentee. 

S.  S.  White  has  presented  before  this  committee  the  following 
articles  for  examination : 

I  St.  White's  engine.  This  upon  examination  we  find  to  be  a 
very  valuable  improvement  as  regards  the  pitman  and  flexible 
arm ;  the  first  being  a  steel  spring  which  works  very  noiselessly 
and  smoothly,  never  stopping  upon  the  center,  while  the  flexible 
arm  allows  a  most  perfect  control  of  the  hand-piece  in  operating. 

2d.  White's  hydraulic  lift  as  attached  to  the  Harris  chair. 
This  improvement  seems  to  work  very  smoothly  and  with  little 
noise,  and  accomplishes  the  end  desired  with  very  little  eflfort. 

3d.  White's  air  cushion  in  back  of  chair.  This  has  its  merits, 
but  to  your  committee  does  not  seem  entitled  to  especial  com- 
mendation. 

4th.  The  same  inventor  also  presents  for  our  consideration 
and  examination  his  changeable  seat  and  extension  back  rest, 
both  of  which  must  be  seen  to  be  appreciated. 

5th.  A  vulcanizer  so  designed  that  it  may  be  set  to  run  at  any 
given  pressure  of  steam,  and  once  having  been  set  will  not  vary 
from  that  point.  This  improvement  we  commend  to  your  fa- 
vorable notice. 

6th.  Green's  electric  engine  as  improved  by  White,  which 
we  most  heartily  recommend  to  the  dental  profession,  or  such  of 
them  as  do  not  employ  an  assistant  at  the  chair.  Time  forbids 
a  protracted  explanation  of  its  merits. 

Your  committee  have  had  their  attention  called  to  the  Bon- 
well  electro-magnetic  plugger,  and  have  seen  the  same  in  opera- 
tion.   It  is  a  beautiful  instrument,  and  to  be  appreciated  must  be 
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seen.  It  does  its  work  well,  and  their  seems  to  be  no  deficiency 
in  power.  As  to  whether  the  noise  caused  in  its  running  would 
be  an  objection,  we  are  not  prepared  to  say. 

S.  S.  White  also  presented  some  hard  rubber  disks  to  be  used 
in  the  polishing  of  proximate  cavities,  that  are  highly  spoken 
of  by  those  that  have  used  them,  and  we  commend  them  to 
your  notice. 

Dr.  H.  M.  Edson,  of  Toledo,  presented  to  your  committee  for 
their  examination  an  improved  vulcanizer,  the  principal  feature 
of  which  was  an  arrangement  by  which  the  flasks  may  be 
brought  together  after  being  placed  in  the  vulcanizer,  and  the 
top  screwed  down.  This  is  a  very  neat  device,  and  it  is  so  ar- 
ranged that  there  shall  be  no  strain  come  upon  the  bottom  of  the 
boiler  during  the  operation,  it  being  obviated  by  the  flasks  being 
set  in  a  stirrup  which  is  drawn  up  by  the  screw  packer  towards 
the  top  of  the  vulcanizer  when  the  pressure  in  the  boiler 
stands  at  eighty-five  pounds,  by  a  few  turns  of  the  screw,  and  a 
more  perfect  closing  thereby. 

George  L.  Field,  \ 

G.  R.  Thomas,  >■  Co?nmittee. 

Albert  H.  Brockway,  ) 


VOLUNTEER  ESSAY. 


Asphyxia  from  Chloroform, 


By  J.  DOUGLASS. 


Romeo,  Mich.,  November  20,  1857. 


R.  C,  an  eminent  physician,  came  into  my  office  and  said 


J  J  to  me,  "  I  have  made  up  my  mind  that  I  must  either  lose 

my  wife  or  consent  to  hei-  taking  chloroform  to  have  her  teeth 
out;  her  health  has  been  failing  for  the  last  two  years  in  conse- 
quence of  continual  suffering  from  facial  neuralgia;  she  has  pal- 
pitation of  the  heart,  though  I  think  it  is  caused  by  nervousness. 
However,  I  do  not  wish  you  to  be  biased  by  my  opinion ;  act  your 
own  judgment  in  the  matter;  I  may  be  influenced  by  over-anxie- 
ty." I  said,  "  Bring  her  in,  and  I  will  decide  after  due  examina- 
tion." In  a  few  minutes  he  returned  with  his  wife  and  a  lady 
friend.  Mrs.  C.  was  about  twenty-eight  years  of  age,  had  been 
married  five  years,  no  children,  had  very  light  brown  hair,  light 
blue  eyes,  fair  skin,  nervous  temperament.  Examination  re- 
vealed no  organic  disease  of  the  heart,  lungs  were  good,  and 
aside  from  an  extremely  nervous  condition,  she  seemed  a  fit  sub- 
ject for  an  anaesthetic.  As  there  appeared  to  be  no  prospect  of 
improvement  by  waiting,  I  proceeded  to  give  her  chloroform. 
When  she  Jiad  taken  nearly  enough  to  go  into  a  sound  sleep,  she 
suddenly  became  excited  with  uncontrollable  fear.  The  chloro- 
form was  suspended  until  its  effect  had  passed  off,  when  she 
asked  why  I  had  not  extracted  her  teeth.  I  replied,  "I  told  you 
that  if  you  would  trust  yourself  in  my  hands  I  would  not  hurt 
you,  but  I  saw  you  had  no  confidence  in  me;  I  do  not  want  to 
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give  chloroform  to  any  one  who  cannot  confide  in  me."  My  re- 
ply had  the  desired  effect;  for  she  said,  in  an  unmistakable  tone 
of  voice,  "  I  have  as  much  confidence  in  you  as  in  any  one  w^ith 
whom  I  am  no  more  acquainted;  will  you  not  give  me  any 
more?"  Said  I,  "Yes,  if  you  can  trust  me."  "I  think  I  can," 
she  said  in  a  very  firm  tone,  whereupon  the  chloroform  was  re- 
sumed. 

She  breathed  it  easily  as  before,  and  everything  went  on  pleas- 
antly, as  before,  until  she  arrived  at  about  the  same  stage,  when 
she  became  excited  as  before,  and  said,  "I  am  afraid  you  will 
hurt  me."  "No,  I  won't,"  said  I,  firmly,  which  seemed  to  re- 
move all  fear;  then  all  went  on  well  till  she  appeared  in  a  proper 
anaesthetic  state;  but  immediately  when  I  attempted  to  extract 
a  tooth  she  commenced  to  scream  at  the  top  of  her  voice,  and 
before  I  could  seize  another,  she  resisted  with  both  hands.  I 
gave  her  two  or  three  breaths  more  of  chloroform  and  removed 
another  tooth,  but  with  the  same  out-cry  and  the  same  resistance. 
I  gave  two  or  three  additional  breaths  and  extracted  a  third,  and 
proceeded  in  this  manner  until  seventeen  had  been  extracted ;  I 
then  said  to  the  Doctor  that  if  he  would  hold  her  hands  I  would 
repeat  the  anaesthetic  but  once  more,  and  then  extract  the  re- 
maining three — not  thinking  it  advisable  to  continue  it  longer, 
although  the  pulse  was  good  in  the  wrist  and  neck,  ranging 
from  fifty  to  sixty.  She  continued  screaming  during  the  entire 
operation,  and  about  half  a  minute  after  it  was  completed,  then 
falling  into  a  sound  chloroform  sleep,  which  lasted  about  a  min- 
ute and  a  half,  and  during  which  her  breathing  was  easy  and 
pulse  sixty.  She  awoke  of  her  own  accord,  and  asked,  "Where  is 
the  Doctor?"  and  turning  toward  him  said,  "Oh!  here  you  are!" 
In  a  few  moments  she  asked  me  in  a  clear,  distinct  voice,  "Are 
the  teeth  all  out?"  Not  thinking  it  would  do  any  harm,  I  re- 
plied in  the  affirmative.  The  moment  she  comprehended  the 
fact,  a  perfect  relaxation  occurred.  The  lower  jaw  hung  down, 
the  eyes  partly  closed,  a  deathly  palor  spread  over  her  counte- 
nance; she  ceased  breathing,  the  pulse  in  the  neck  and  wrist 
were  gone;  to  all  appearance  she  was  dead.  Before  administer- 
ing the  chloroform  her  dress  had  been  unfastened  and  covered 
with  a  napkin ;  a  glass  of  cold  water  was  standing  on  my  opera- 
ting case,  and  a  bottle  of  ammonia  ready  for  use;  the  moment 
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the  change  in  her  countenance  occurred,  I  threw  a  part  of  the 
glass  of  water  in  her  face  and  part  on  the  naked  breast.  I  then 
made  use  of  the  ammonia,  but  it  was  all  in  vain — she  had  ceased 
to  breathe.  Just  then  flashed  across  my  mind  a  discovery  once 
made  while  using  Davis  &  Kidder's  electro-magnetic  machine  in  a 
case  of  rheumatism  of  the  intercostal  and  abdominal  muscles.  I 
found  that  placing  a  pole  on  either  side  directly  under  the  arms 
and  opposite  the  edge  of  the  diaphragm,  caused  a  violent  beating 
of  the  heart  and  a  deep,  hurried  breathing.  I  said  to  myself,  "  It 
is  just  what  I  want!"  and  sprang  for  it  as  for  life.  It  was  stand- 
ing on  a  table  about  fifteen  feet  from  my  operating  chair,  the 
cords  wound  around  the  handles  and  placed  inside  the  box,  the 
crank  unscrewed  and  inside  the  box  also,  and  the  box  locked. 

While  her  lady  friend  and  her  husband  were  weeping  over 
their  bereavement,  I  put  the  machine  in  order  and  commenced 
turning  the  crank,  when  suddenly,  with  the  first  revolution,  the 
pulse  reappeared  in  the  neck,  and  with  it  a  deep  triple  sigh;  in  a 
few  moments  her  eyes  opened — she  that  was  dead  lived  again.  I 
say  dead,  for  from  the  time  the  relaxation  occurred,  till  the  appli- 
cation of  electricity,  there  was  no  sign  of  life. 

In  ten  minutes  from  the  time  I  told  her  the  teeth  were  all  out, 
she  was  standing  by  the  stove  not  aware  that  anything  unpleas- 
ant had  occurred,  and  remarking  that  she  felt  better  than  she  had 
before  during  the  past  three  months. 

CAUSE  OF   THE  PHENOMENON. 

Any  stimulant  serves  as  an  antidote  to  chloroform  to  a  greater 
or  less  degree,  according  to  its  nature,  whether  it  be  medicinal 
or  mental.  In  her  case  it  was  the  mental  stimulant  fea?-^  pre- 
venting the  more  perfect  anaesthetic  condition  which  might 
otherwise  be  obtained,  without  reducing  the  pulse  to  a  perilous 
condition.  When  I  answered  her  question  regarding  the  opera- 
tion in  the  affirmative,  it  was  like  removing  the  last  prop  from  a 
scaffold — the  stimulant  was  removed,  while  without  it  she  had  a 
sufficient  amount  of  chloroform  left  in  her  system  to  carry  her 
into  the  land  of  forgetfulness.  The  interposition  of  electricity 
induced  action  of  the  heart  and  lungs,  and  kept  them  in  opera- 
tion until  it  was  no  longer  needed.  This  lady  is  still  living,  hav- 
ing survived  her  husband  many  years. 
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[The  Essay  continued  with  an  account  of  another  and  somewhat  similar 
case  of  resuscitation  by  means  of  the  battery,  and  closed  as  follows:] 

Having  seen  many  articles  on  resuscitation  from  an^sthetical 
asphyxia,  and  not  having  learned  that  electricity  had  heen  used 
for  that  purpose  previous  to  the  time  mentioned,  or  applied  in 
the  same  way  since,  I  could  no  longer  let  my  diffidence  prevent 
me  from  reporting  these  cases. 
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